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Abstract 
A bypass constant air volume fume hood was installed in the Cal Poly Mechanical Engineering 
Department Heating Ventilation and Air Conditioning Lab for educational purposes. Parts were 
donated to run the hood as variable air volume, but the installation was incomplete. The system 
lacked sensors to provide feedback to its control system. The control system was completed by 
installing a sash position sensor, an exhaust duct differential pressure sensor, and various other 
support pieces. These sensors are used to calculate the required exhaust flow rate for safe 
operation. Flow rate control is achieved by opening and closing a butterfly valve in the exhaust 
duct, or by changing the speed of the exhaust fan. The embedded controller was replaced with 
a PC running LabVIEW that reads sensor data, controls the damper position, and 
communicates with a variable frequency drive to control the fan speed. To accommodate 
student learning, the system has multiple operation modes. 
 
 
 
 
  
7 
Chapter 1 - Introduction 
Sponsor Background and Needs 
In the Heating Ventilation and Air Conditioning (HVAC) lab at Cal Poly San Luis Obispo, there is 
a fume hood system. This fume hood operated as a constant air volume (CAV) with bypass 
system, while the intended system would have run as a variable air volume (VAV) to reduce 
energy cost. The fume hood control system was not finished and therefore did not run as 
efficiently as the HVAC department desired. Fume hoods must maintain a minimum face 
velocity to operate safely; face velocity is determined by the volumetric flow rate of the fan and 
the area of the sash opening. The fume hood exhaust fan operated at full power regardless of 
the sash position and its required volumetric flow rate. This meant the fan always required a 
large electrical load, and it removed more conditioned air than was necessary; air that had to be 
heated or cooled from the outside, which wasted even more energy. Because this fume hood is 
being used as a teaching device for an HVAC lab, where energy conservation is a large focus, it 
is especially important for the fume hood to operate as efficiently as possible.  
 
We were tasked by Professor Maddren, head of the HVAC program, to reduce the energy cost 
of the fume hood; ensure the fume hood could be easily used as a teaching device in the HVAC 
labs for Cal Poly students; and adhere to state, city, and Cal Poly safety requirements. These 
requirements are expanded upon in our Specification Development section below, but they can 
be summarized as such: ensure the fume hood remains safe at all times, reduce the amount of 
energy used by the system, use as much of the current fume hood system as possible, and 
allow the fume hood to be used as a tool for learning. 
Specification Development 
The goal of the HVAC Lab project is to renovate the fume hood control system to include a 
variable speed fan to reduce energy use and teach students about HVAC energy principles. The 
system will be controlled by a PC running LabVIEW. The program has the ability to switch its 
control methods between CAV with bypass, VAV with a damper, and VAV with a variable speed 
fan. The full specifications are listed below in Table 1. 
 
Table 1. HVAC Lab Engineering Requirements 
Spec. 
# 
Parameter 
Description 
Requirement or 
Target 
Tolerance Risk Compliance 
1 
Average Face 
Velocity 
100 FPM Min M A,T 
2 Energy Use 30% Less Energy Min H A,T 
3 
Uses Variable Fan 
Speed 
True - M I,T 
8 
4 Sash Impact Force 30 lb Max L A,T 
5 Passes Smoke Test True - L I 
6 
System Operating 
Modes 
Constant, Damper, and 
Variable Fan Speed 
- M I,T 
7 
Meets Electrical 
Code 
True - L I 
8 Time to perform lab 3 hours Max L T 
9 Air duct velocity 1500 FPM Max L A,T 
10 
System response to 
change in sash 
position 
1 sec Max L T 
11 
LabVIEW Controls 
System Consistently 
True - H T 
12 
Concepts Covered In 
Lab 
True - L I,T 
13 Cost $2000 Max M A 
 
The Risk column indicates the difficulty to meet the requirement, therefore high risk 
requirements (H) are harder to meet than low risk requirements (L), and moderate risk 
requirements (M) are somewhere in between. The Compliance column indicates how the 
requirement will be met. The list below describes the values. 
 
● A - Analysis 
● I - Inspection 
● T - Test 
● S - Similarity to existing designs 
 
The comparable energy usage requirement is high risk because it is currently a starting point 
that does not have an accurate value. The comparable energy use should strive to be as small 
as possible, and the energy reduction should not stop if it exceeds 30%. Integrating with the 
Siemens system was also a high risk requirement, and one that proved to be more difficult than 
it was worth. The difficulty in achieving this requirement is the use of proprietary languages and 
communication signals. Competing products do not typically share the same types of 
communication signals and were incompatible. Working with the Siemens control system was 
abandoned and we decided to control the system with a PC. 
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The Concepts Covered in Lab specification in Table 1 is expanded upon in Table 2. This table 
contains a list of concepts that the students should understand after completing the lab 
exercise. 
 
Table 2. Concepts Covered in Lab. 
# Concept 
1 Energy efficiency in HVAC 
2 Relationship between sash position and face velocity 
3 Control systems and methods 
4 Data acquisition and sensor signals 
 
The specifications above were derived from a quality function deployment (QFD) method using 
a house of quality chart. The full diagram is available in Appendix A. The house of quality chart 
is developed by following the steps listed in Table 3. 
 
Table 3. House of Quality Development Steps. 
Step Procedure 
1 Identify the customers. 
2 Determine the customer requirements. 
3 Weight the customer requirements. 
4 Benchmark the competition. 
5 Fulfill the engineering requirements. 
6 Relate customer requirements to engineering specifications. 
7 Set the engineering targets. 
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Chapter 2 - Background 
Typical fume hoods use large amounts of energy due to the continuously running fans in 
operations that run all day, every day. A study from Caltech estimated that a single fume hood 
on its campus uses 3-4 times the energy of an average home, and spends an average of 
$4,718 in energy costs per year. 
 
A fume hood has four main components: an enclosure, sash, exhaust duct, and fan. The fan 
removes unwanted or dangerous fumes through the exhaust duct while the fume hood user can 
open or close the sash to access the contents within the hood. Changing the position of the 
sash will increase or decrease the sash opening area. When a fan has a constant volumetric 
flow rate the sash opening will determine the air velocity across the opening, or face velocity. 
Closing the sash will decrease the opening area and increase face velocity, while opening the 
sash will increase the opening area and decrease the face velocity. According to Cal/OSHA, 
“The exhaust system shall provide an average face velocity of at least 100 feet per minute with 
a minimum of 80 feet per minute at any point”. This safety requirement is paramount for insuring 
the safety of the operators.  
 
Two types of fume hood exhaust systems are constant air volume (CAV), and variable air 
volume (VAV). A CAV exhaust system has a constant volumetric flow rate, regardless of the 
sash opening, to achieve the required minimum face velocity for a maximum rated sash 
opening. A VAV exhaust system varies the volumetric flow rate based on the sash opening to 
maintain a constant face velocity. A CAV system uses more energy than a VAV system by 
constantly running a fan at its maximum required speed, and by removing more conditioned air 
from the building than necessary.  Figure 1 shows a breakdown of system energy use by 
location. In all locations shown in the figure, the power used to move the air is far less than the 
power used to condition the removed air. A VAV system greatly reduces the amount of energy 
by only removing the required amount of air.  
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Figure 1. Fume hood energy usage by location from a study done by Lawrence 
Berkeley National Laboratory. 
 
The speed of an AC induction motor is directly related to the input power frequency. Varying the 
speed of the motor requires extra circuitry or products which can often be expensive. This 
results in typical VAV systems using a constant speed fan and damper to control the flow rate. 
Figure 2 shows a typical VAV closed loop control system. The sash sensor measures the sash 
position to determine the set point, or desired value. An air flow sensor provides feedback to the 
system, and the damper is the actuator. 
12 
  
Figure 2. VAV fume hood exhaust system control diagram, modified from Fume 
Hood Controller Owner's Manual by Siemens. 
 
 
Figure 3. Theoretical fan with multiple system curves from Natural Resources 
Canada. 
 
The damper will increase the system’s resistance and change the fan’s natural operating point. 
A varying damper, such as a valve, can open and close to increase and decrease the system 
resistance to change the flow from the fan. Figure 3 shows a theoretical fan curve at a constant 
speed with multiple system curves. Systems with more resistance have curves that have a 
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steeper slope than those with less. As the system resistance increases, the flow rate and 
pressure decrease. 
 
 
Figure 4. Theoretical fan curves at different speeds with one system curve from 
Natural Resources Canada. 
 
A second method of controlling the flow rate is to use a variable speed fan without the use of a 
damper. Each fan has a corresponding fan curve based on the speed of the fan. Figure 4 shows 
theoretical fan curves for multiple speed and one system curve. As the speed decreases, the 
natural operating point follows the system curve to the new operating point. The fan will spin at 
the required speed to produce the correct air flow rate. 
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A - Diverting Valve 
B - Throttling Valve 
C - Hydrostatic Drive 
D - Mechanical Drive 
E - Eddy Current Drive 
F - Variable Speed Drive 
Figure 5. Power usage based on normalized flow rates for various flow rate 
control methods. Graph taken from Variable Frequency Drives and Energy 
Savings. 
 
Both methods of varying the fan flow rate are effective; however, the power usage varies 
greatly. One method of controlling the speed of an AC induction motor is to use a variable 
speed drive. Figure 5 shows the energy used for controlling flow rate using different methods. 
The variable speed drive, curve F, uses the least amount of energy for almost all flow rates. 
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Chapter 3 - Design Development 
Model 
To compare the energy consumption between a constant speed fan with a damper, and a 
variable speed fan we decided to make a quick physical model of a fume hood system. As seen 
in Figure 6, we used 2” PVC pipe to represent the 14” duct which set our model scale to 1:7. We 
constructed a five sided cardboard box to model the fume hood. A larger piece of cardboard 
was used to manually cover a section of the box to act as the sash. We used a ball valve as our 
damper, and a DC handheld vacuum as our exhaust fan.  
 
 
Figure 6. Fume Hood System Model Components. Top left: view of entire model. 
Top right: fume hood and sash. Bottom left: DC hand vacuum connected to 
power supply. Bottom right: ball joint valve representing system damper. 
 
When the model system was running we wanted to keep the face velocity at a constant 100 
FPM to meet OSHA standards. When the sash opening was reduced the face velocity would 
increase proportionally and would have to be maintained by either closing the damper more to 
reduce the airflow, or by reducing voltage to the vacuum thereby reducing the fan speed. We 
recorded and graphed the power consumption of the system with two control methods. One 
control method used variable fan speeds while the other used the valve as a damper to maintain 
the 100 FPM face velocity. The results can be seen in Figure 7. 
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Figure 7. Recorded model data shows that a variable speed fan uses less energy. 
 
The data shows that with a variable speed fan the power reduces as the sash position 
decreases, whereas a damper does not cause any significant reduction in power. It is important 
to note that this model is not a perfect representation of our actual system. The speed on the 
vacuum was changed by reducing the voltage because it had a DC motor, whereas the actual 
exhaust fan is powered through AC and will use a VFD to vary the frequency of the power to 
reduce the speed. The data in Figure 7 shows that the vacuum used more power as the sash 
position decreased; this is likely due to the vacuum having trouble running with low pressure 
and is not indicative of the actual system.  
Bypass Gap 
CAV fume hoods have a bypass gap on the top of the fume hood to allow an equal amount of 
air into the fume hood; even when the sash is closed significantly. In a VAV system the more air 
entering through the opening of the sash, the more efficiently the system can operate. Covering 
this gap will be necessary when operating with a VFD or the air damper, but not when the 
system is running as CAV. Because we want to allow the fume hood to operate as both a CAV 
and VAV system we need this bypass to be able to open and close. Figure 8 shows a 
preliminary design for a bypass cover that can open and close. 
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Figure 8. The cross section (left) and top view (right) of intial bypass cover 
design. 
 
The bypass cover would work similarly to the sash by using a system of pulleys located on the 
top of the fume hood to raise and lower a metal plate. This plate would block airflow through the 
bypass when lowered. A student would pull the wire located on the side of the fume hood and 
attach the end to a hook, located on the fume hood, at the appropriate height. If the student 
were to pull too far there would be vertical metal plates, referred to as stoppers that would 
prevent the student from pulling the metal plate greater than 90 degrees. After presenting this 
idea to our sponsor, he asked for something simpler. A new design is detailed in Chapter 4. 
HVAC Lab Learning 
In order for students to perform lab exercises with the fume hood they will need a way to collect 
relevant and necessary data. We considered the importance of several forms of data and how 
they would be measured. 
Power 
One of the most important requirements in this project is to reduce the amount of power used in 
the system.  When students are comparing the efficiency of the damper system to the VFD 
system they will need accurate measurements that are easy to read. This is a high voltage 
system and we do not want students touching the wiring to make measurements. Some VFDs 
have their own power display, but then students would have to find the VFD which would likely 
not be in the same area as the fume hood or the computer station. The VFD will be able to 
transmit data via Modbus to the computer. 
Face Velocity 
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The speed at which the air enters the sash opening of the fume hood should never be below 80 
FPM and on average at least 100 FPM. If these requirements are not met, the fume hood is 
unsafe for use. Because face velocity is directly connected to safety we considered giving it its 
own sensor. This proved problematic because including a sensor directly in the sash opening 
would block interfere with people using it. If a person were to stand directly in front of the sensor 
it would read an inaccurately low face velocity. We decided that the control system would be 
able to adequately calculate the face velocity of the system based on the differential pressure 
(DP) and the sash position. DP can be used to find air velocity and thereby be used to find flow 
rate. Face velocity can be calculated by measuring the volumetric flow rate through the exhaust 
and the sash position; however, students can find the face velocity directly by measuring it with 
the air velocity sensors provided by the ME department. 
Temperature 
Because the system does neither heating nor cooling, temperature is not as important as it 
usually is in most HVAC labs. Temperature would primarily be found so that the properties of air 
could be determined. Students can use any calibrated temperature sensor to find this 
information. 
Flow rate 
Flow rate is an important piece of information because it can be used to calculate the face 
velocity based on the sash position. Having a separate sensor for flow rate would be more 
trouble to implement than simply basing flow rate on air velocity of the system and the area of 
the duct at that point. The air velocity can be calculated from the DP sensor. The calculated flow 
rate will be displayed to the students. 
Fan Speed 
Fan speed would be helpful to know because it can help determine the efficiency of the fan. Due 
to the exhaust fan enclosure, its location on the roof, and not needing fan speed for the control 
loop, we decided not to take any data directly from the fan. Some VFDs have a fan speed 
display which could allow us to get this data for no extra cost and without taking apart the fan. 
User Displays 
The fume hood system is on three different levels so viewing live measurement data is 
impractical without centralizing it. Operating the fume hood and VFD requires being on the 
ground level, monitoring the differential pressure sensor and duct damper requires being on the 
mezzanine, and getting to the fan requires roof access. We chose to centralize and display the 
system data through LabVIEW. 
Final Concept 
Our final design will use a variable frequency drive (VFD) to reduce the fan speed when the 
sash is lowered. The face velocity will primarily be regulated by adjusting the fan speed; 
however, this fume hood is being used as a tool for learning so the face velocity will also be 
19 
regulated with a damper, and with no mechanical regulation as a CAV fume hood. When 
operating as CAV, the bypass gap is open and neither the fan speed nor damper change based 
on sash position. The sash position will be determined using a sash sensor. It will be tested 
extensively to ensure it’s accurate because sash position is one of the most important points in 
our control system. A differential pressure transducer will be used to find the pressure difference 
and thereby be used to find air velocity. The VFD will be used to control the fan speed and 
provide power usage data. All major points of data will be displayed on the LabVIEW program 
and changes to the fume hood system can be made there as well, such as adjusting the damper 
position or fan speed. 
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Chapter 4 - Description of the Final Design 
System Overview 
Modes of Operation 
The fume hood system maintains proper face velocities by operating in three different modes. 
Students will be able to operate the system in each mode to study energy usage, control theory, 
and how well each mode maintains the required face velocity. 
 
Mode 1: Constant Air Volume by Bypass 
The fume hood initially could only function as CAV. While in this mode the fan can be turned on 
or off; while on, the fan runs at full power regardless of the sash position. All of the air that does 
not flow through the sash opening flows through the air bypass. This mode is the least energy 
efficient because it removes the most conditioned air from the room, and uses the maximum fan 
power. 
 
Mode 2: Variable Air Volume with Damper 
Siemens donated most of the parts to create a VAV system with a damper to the HVAC Lab; 
however, the system could not function in this mode because many of the components of the 
system were not installed. In Mode 2 the controller runs the fan at full power and the damper is 
opened or closed, based on the sash position. This mode removes less conditioned air from the 
room than Mode 1, but does not reduce the fan efficiency like Mode 3. 
 
Mode 3: Variable Air Volume with Variable Fan Speed 
Using a VFD to control the airflow is our own design. The VFD will allow the fan to efficiently 
slow down as the sash is closed. This is the most energy efficient mode because the least 
amount of conditioned air is removed from the room, and the fan’s power consumption is 
reduced. 
System Diagram 
The fume hood system takes place on three levels: the lab floor where the fume hood is located, 
the mezzanine floor where the damper and actuator are located, and the roof where the fan is 
located. Figure 9 shows the full fume hood system with parts labeled from all three levels of the 
lab. 
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Figure 9. Final Design System Overview 
 
Each part in Figure 9 is mapped in Table 4 where the object is described, and which modes the 
object is used in. For example, the air bypass is used and opened in Mode 1, but is covered in 
Modes 2 and 3. 
 
22 
Table 4. Final Design System Overview 
Number Object Mode Used 
1 Fan 1, 2, 3 
2 Rooftop - 
3 Damper 2 
4 Transformer 1, 2, 3 
5 Damper Actuator 2 
6 Pressure Sensor 1, 2, 3 
7 Mezzanine Floor - 
8 Damper Circuit 2 
9 Vent 1, 2, 3 
10 Bypass Opening 1 
11 VFD 3 
12 PC Controller and DAQ 1, 2, 3 
13 Fume Hood 1, 2, 3 
14 Sash 1, 2, 3 
15 Sash Opening (Sensor) 2, 3 
16 Ground Floor - 
 
The original system was only operational in Mode 1. A sash sensor was installed in the fume 
hood to calculate the required air exhaust flow rate and a Setra Model 264 differential pressure 
sensor was installed for actual flow rate data. The fume hood air bypass is closed with a 
removable cover to increase flow through the sash opening. Mode 2 is controlled with LabVIEW 
using the damper and sash sensor. A VFD will be connected between the fume hood controller 
and the fan motor. This final component enables students and faculty to run the fume hood in 
Mode 3. 
Hardware 
Differential Pressure Transducer 
The original project submittal by Siemens specified the Setra Model 264 as the differential 
pressure transducer for the fume hood system. The Model 264 has a pressure range of 0 to 5” 
WC, 0 - 0.18 psi, a 4-20mA analog output. Calculations, which can be seen in Appendix E, 
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show the maximum pressure range required by the sensor is only 0.21” WC. This exact 
pressure sensor model has been given to us and will be used to reduce costs. The full 
manufacturer datasheet can be seen in Appendix D.  
Sash Sensor 
The sash position sensor that was installed is a UniTrak Vertical Sash Sensor. This component 
was also specified in the original project submittal and it was never installed. Replacements 
were not considered because of the known compatibility of this sensor and the requirement to 
use as much of the current system as possible. This sash sensor is the input of the control 
system, and therefore directly controls the damper position and fan speed in modes 2 and 3, 
respectively. 
Air Bypass Cover 
The fume hood air bypass can be closed with a removable cover made of plastic. Figure 10 
shows a cut out of the fume hood, looking from the right side. The figure shows the major 
components of the upper half of the fume hood. The blue curved arrow indicates air from the 
room entering the fume hood. Previous concepts to close the bypass with a cover on top of the 
fume hood would not work, because it overlooked the bypass vent. A top mounted bypass cover 
would be ineffective unless the front bypass vent is covered as well. 
 
Figure 10. Fume hood air bypass flow diagram from kewaunee.com 
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As the sash is opened, the air bypass closes. When the sash is fully open, it extends higher 
than the fume hood and effectively fully closes the bypass. The bypass cover mimics this 
position by hanging from the top of the fume hood and extending down to the top of the fully 
closed sash. The mounting area can be seen in the figure. This bypass cover hangs just behind 
(slightly to the right in the figure) the sash line of motion. 
 
 
 
Figure 11. Removable air bypass cover: corrugated polypropylene sheet with 
magnetic strip glued to top. 
 
The bypass cover is a large 24” x 36” x 1/8” sheet of corrugated polypropylene plastic and 
flexible magnetic strip. The flexible magnetic strip was glued onto the sheet and was able to 
hold it stable to the mounting area. Testing resulted in decreased flow from the fume hood air 
bypass, which can be seen in Chapter 5. 
 
Variable Frequency Drive 
An Invertek Optidrive E2 Single Phase Output variable frequency drive controls the speed of the 
fan motor. The selection of the VFD was based on input voltage, power output, output phase, 
control connection, safety, and cost. While there are numerous VFDs capable of driving low 
power AC induction motors, only two were found that are capable of driving single phase AC 
motors. After physically examining the motor within the fan, it was determined that the motor is a 
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permanent split capacitor (PSC) single phase AC induction motor. Due to the nature of single 
phase power, AC motors require extra circuitry in order to produce a rotating magnetic field. The 
VFD must be compatible with a PSC AC motor, meet the ⅛ HP motor power requirement, and 
run off 115V single phase AC power in order to integrate with the current system. Both the 
Optidrive E2 and its competitor, the Stratus II, meet all of the mentioned requirements; however, 
the Optidrive E2 was selected because it has a screen with buttons to set up and change 
settings, is safer with an IP20 rating, and is easier to integrate with LabVIEW because it can 
connect to the PC via Modbus. The direct cost of one unit is $390 with a student discount. The 
manufacturer datasheet can be seen in Appendix D. 
Computer 
The system is controlled by a HP Workstation XW4100 computer running a 32 bit version of 
Windows 7. This computer was borrowed from the Cal Poly ME Department until June 30, 2013. 
The computer has a 3GHz Intel Pentium 4 CPU and 2.5GB of RAM.  
Data Acquisition Boards 
The control software communicates to real world devices through data acquisition (DAQ) 
hardware. This hardware allows the computer to read analog voltage signals from the sash and 
pressure sensors, and output an analog voltage to control the butterfly valve. The DAQ 
hardware is an IOtech DaqBoard/2000 with a DBK202 screw terminal adapter board as seen in 
Figure 12. This DAQ system has 16 analog input channels, 2 analog output channels, and 
multiple external power outputs. 
 
Figure 12. Image of DBK202 from the DBK202, DBK203, and DBK204 Series 
document. 
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The DaqBoard/2000 is connected to the computer’s motherboard by a PCI slot. The two boards 
are connected by a large ribbon cable. 
Sensor Board 
Each device connected to the DAQ uses a different type of signal to communicate. The sash 
sensor changes resistance, the pressure sensor outputs a 4-20mA signal, and the damper 
controller accepts a 0-10V input signal. The sensor circuit board converts the pressure and sash 
sensor signals into linear voltages because the DAQ can only read ±10V analog signals. 
 
A constant current is applied to the sash sensor, and the voltage across the sash sensor is 
measured by one of the DAQ analog inputs. The linearly changing resistance and the constant 
current create a linear relationship between the sash position and output voltage. 
The pressure sensor current output is ran through a resistor, and the voltage across the resistor 
is measured. 
Enclosure 
The electrical components of the system are mounted inside a 16”x12”x6.75” NEMA 1 rated 
Wiegmann enclosure. It contains a sub panel where all of the electronics are mounted, and a 
hinged door with a quarter-turn latch. The sensor circuit board, VFD, and RS485-to-USB 
converter are mounted inside. The enclosure is mounted on the right side of the fume hood, with 
power and data connections going through the back of the enclosure.  
Power Switch 
A Murray 2 Pole 3 Wire 240 VAC 30 Amp Indoor Disconnect Switch is used to disconnect power 
to the entire fume hood system. It is mounted to the right of the electrical enclosure on the fume 
hood. This power switch is only for emergencies and maintenance; it is not to be used by 
students unless they are properly trained. 
 
Wiring 
The fume hood system has many different wiring connections; these include high voltage power 
lines, low voltage analog signals, custom digital RS485 connections, standard USB 
connections, and large ribbon cables. 
Pressure Sensor 
The Setra Model 264 has two electrical connections, a 9-30VDC power supply input, and a 4-
20mA output signal. Figure 13 shows the pressure sensor wiring. 
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Figure 13. Setra Model 264 Wiring 
 
The blue wire connected to the “+” terminal provides +15V as input power, and the yellow wire 
connected to the “-” terminal outputs the pressure signal. The black tubes with red and green 
stripes are not electrical wires, but the high and low pressure tubes connected to the duct taps. 
 
Damper Control 
The butterfly valve is part of the Siemens Laboratory Electronic Actuator (LEA) Assembly which 
contains the electronic actuator and the LEA Interface Board for control. The damper controller 
board contains three different methods to control the damper: floating control (digital), 0-10VDC 
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analog control, and 4-20mA analog control. Originally the board used the floating control 
method to communicate with the Siemens controller; this wiring is shown in Figure 14. 
 
 
Figure 14. LEA Interface Board Floating Control Wiring from the Laboratory 
Electronic Actuator Assembly Installation Instructions. 
 
The LEA interface board was fully wired to the actuator through the J5 connector, and powered 
through the J1 connector. These connections were not modified, but the control signal wiring on 
connector J2 was changed. The DAQ is capable of producing 0-10V analog signals, so the 0-
10V analog control method is used for control. The new wiring diagram for the board is shown in 
Figure 15. 
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Figure 15. LEA Interface Board Analog Control Wiring from the Laboratory 
Electronic Actuator Assembly Installation Instructions. 
 
The previous floating control connections, using the EXTEND, COM, RETRACT terminals, were 
moved to pins 4 (0-10V) and 5 (GND). The ground pin is connected to the black wire, and the 0-
10V pin is connected to the red wire; both can be seen in Figure 16. 
 
 
Figure 16. Picture of LEA Interface Board analog control wiring. 
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For proper operation, the LEA interface board must be configured for 0-10V analog use by 
setting DIP switches SW1 and SW2. Table 5 lists the settings for both switches. More 
information about the LEA Interface Board, its wiring, and DIP switch settings can be found in 
the Siemens Laboratory Electronic Actuator Assembly Installation Instructions in Appendix D. 
 
Table 5. LEA Interface Board DIP Switch Settings for 0-10V Analog Control 
Switch Number Value Description 
SW1 1 0-10V Set analog control input type to 0-10V 
SW2 1 ON Control is from analog input source (0-10V/4-20mA) 
SW2 2 OFF Normal operation mode 
SW2 3 ON Retract (open) actuator on loss of power 
SW2 4 OFF Fail safe mode on loss of power 
SW2 5 ON/OFF Used for digital control 
Sensor Circuit Board 
The sensor circuit board connects the sash sensor, pressure sensor, and damper controls to the 
DAQ board. 
 
Figure 17. Sensor circuit board fully connected. 
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The wires on the top of Figure 17 are from the sash sensor, pressure sensor, and damper; the 
bottom wires are connected to the DAQ board. Table 6 explains what each screw terminal is 
used for, and the wire of color connected to it. 
 
Table 6. Sensor Circuit Wiring Guide   
Terminal Position Wire Color Function 
Top 1 Red Sash Sensor Power 
Top 2 Blue Pressure Sensor Power (+15V) 
Top 3 Black Sash Sensor Ground 
Top 4 Black Damper Control Ground 
Top 5 Yellow Pressure Sensor Output (4-20mA) 
Top 6 Red Damper Control Signal (0-10V) 
Bottom 1 Green +15V Input 
Bottom 2 Striped Green Sash Sensor Output (~0-5V) 
Bottom 3 Blue +5V Input 
Bottom 4 Striped Blue Ground 
Bottom 5 Red Pressure Sensor Output (~0-10V) 
Bottom 6 Striped Red Damper Control Input (0-10V) 
 
DAQ 
The wires connected to the bottom of the sash sensor circuit are connected to the DAQ. Figure 
18 shows the sensor circuit connections and the ribbon cable to connect to the computer. 
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Figure 18. Sensor circuit board to DBK202 wiring configuration. 
 
The board has three terminal block sections: P1, P2, and P3. Section P1 is used for analog 
input where the pressure and sash sensor are connected. Section P3 is used for analog output, 
and external voltage supply; this section is used to control the damper and provide the sensor 
circuit board with +5V and +15V power. The upper left ribbon cable connector, P4, is used to 
connect to the DaqBoard/2000 PCI card. 
 
Table 7. DBK202 Wiring Guide 
Section Terminal Block Terminal Wire Color Function 
P1 TB9 0H Striped Green Sash sensor signal input 
P1 TB9 1H Red Pressure sensor signal input 
P3 TB1 +5V Blue Provide +5V to sensor circuit 
P3 TB3 CH0 Striped Red Analog output for damper control 
P3 TB3 DGND Striped Blue Provide ground to sensor circuit 
P3 TB3 +15V Green Provide +15V to sensor circuit 
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VFD 
Three different types of connections are used to wire the VFD: high voltage AC power in and out 
to the motor, low voltage analog control, and digital data and control. Figure 19 shows an 
example wiring configuration using the terminal for motor control. The VFD receives power from 
L1/L, L2/N, and earth; the fan motor will be connected to U, V, and earth; and the terminals 1 
and 2 are used as an enable switch. 
 
Figure 19. VFD wiring diagram from the Optidrive E2 User Guide. 
 
Power 
The current power wiring for the fume hood system is shown in Figure 20. All devices are 
hardwired to the main power supply with a simple switch to turn off each one. There is no 
project disconnect switch to easily modify and troubleshoot power problems. 
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Figure 20. Current Fume Hood Power Wiring Diagram. 
 
A main power disconnect will be connected for added safety and easier maintenance. The new 
power wiring is shown in Figure 21. The light, light switch, and power outlets are unchanged. 
The fan is connected to the VFD, and the VFD to power. The old fan switch will be repurposed 
to act as the VFD’s terminal enable switch. It is important that the hot, common, and earth lines 
between the VFD and fan be isolated from the rest of the power system. The AC signal is 
significantly different than standard AC power lines.  
 
Figure 21. Proposed Fume Hood Power Wiring Diagram. 
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Digital Control 
The Optidrive E2 has two methods of being controlled, analog screw terminal connections or 
digital Modbus/Optibus from a RJ45 port. Modbus is an open and widely used network protocol 
for industrial devices such as AC drives and automated controllers. The Modbus connection 
option on the VFD provides a rich connection for control, configuration, and feedback. The RJ45 
port pin out on the VFD is shown in Figure 22. 
 
Figure 22. VFD RJ45 port pin out diagram from Optidrive E2 User Guide. 
 
The RJ45 data port cannot be directly connected to the Ethernet port on a computer or any 
Ethernet port because it uses a RS485 protocol. The port must be connected to devices 
specifically made for RS485 communication. A USB to RS-485 Converter from Sparkfun is used 
to connect the VFD to the computer.  This converter uses ground, RS485-, and RS485+ signals 
and converts them into a virtual serial port via USB.  A modified 8P8C cable is used to connect 
the RJ45 ports between the VFD and converter. The VFD RJ45 port supports two different 
RS485 communication signals, therefore a different cable must be used for Optibus and 
Modbus RTU. The USB side of the converter uses a Mini-B USB port, and a standard Mini B 
USB cable is used to connect the converter to the computer. 
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Software 
VFD Settings 
There are 47 configuration settings that can be set on the VFD. These settings can be changed 
with the keypad on the device itself, Invertek’s OptiStudio program, or by sending Modbus 
commands. Table 8 below outlines the necessary and useful settings for the VFD to operate 
using Modbus RTU. 
 
Table 8. VFD Configuration Settings for Modbus Control. 
Parameter Description Value 
P-01 Maximum speed This value is unknown, but needs to be 
considered 
P-02 Minimum speed This value is unknown, but needs to be 
considered. 
P-07 Motor rated voltage 115V 
P-08 Motor rated current 1.7A 
P-09 Motor rated frequency 60 Hz 
P-10 Motor rated speed 1550 RPM 
P-12 Primary control mode 3. MODBUS network control with internal 
acceleration/deceleration ramps 
P-14 Extended menu access 101 
P-15 Digital input function selection  0 
P-36 Serial communication settings Adr: 0 (any address should work) 
Baudrate: 9600 (anything other than “OP-
bus” will work) 
Trip: 0 
 
The values in Table 8 are settings for the current system. If a different motor is used, the motor 
specific values should be changed to match the new motor. The serial communication settings 
parameter describes the current settings. Altering the address and baud rate will only work if the 
same parameters are changed in the LabVIEW VFD setup SubVI. 
 
Information about all configuration parameters and instructions on changing parameters using 
the keypad can be found in the Invertek Optidrive E2 Single Phase Output User Guide in 
Appendix D. 
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Table 9 contains a list of useful Modbus read and/or write registers. The first two are set for 
speed control, and the last two are used to monitor the system. Information about the Modbus 
registers can be found in AN-ODE-2-038 Modbus RTU Communications in Appendix D.  
 
Table 9. VFD Modbus Memory Registers 
Register Description Use 
1 Control motor output Send 0/1 to stop/start fan 
2 Frequency set point Send desired frequency for speed control 
7 Output frequency Read actual motor frequency 
8 Motor current Read motor current usage 
LabVIEW 
The entire fume hood system is controlled by LabVIEW 2012, a graphical programming 
application. LabVIEW programs have two components; a front panel and block diagram. The 
front panel is the user interface that provides a simple and easy way to use the program. The 
block diagram is the “code” that runs in the background. Together these make a virtual 
instrument (VI). The block diagram for the fume hood system is shown in Figure 23.  
 
 
Figure 23. LabVIEW Fume Hood Control System Block Diagram. 
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The overall program flow is as follows: setup DAQ connection, run a loop that reads and writes 
values to the DAQ until an error occurs or the user presses the stop button, close DAQ 
connection. The loop performs the following: 
 
● Read sash sensor signal voltage (~0-5V). 
● Read differential pressure sensor signal (~0-10V). 
● Convert sash signal into sash position and sash opening area. 
○ Conversion is based off of measured data and is contained in a SubVI. 
● Convert pressure signal into a volumetric flow rate (CFM) through the duct. 
○ Conversion is based off of measured data and is contained in a SubVI. 
● Calculate required volumetric flow rate from sash opening area and desired face 
velocity. 
○ The desired face velocity is a user defined input on the front panel. This should 
be set at 100 FPM. 
● Based on the operating mode, calculate an appropriate damper control value. 
○ When the system is in mode 1, the damper is opened fully. 
○ When the system is in mode 2, the measured and required volumetric flow rates 
are sent through a PI controller. This outputs a volumetric flow rate and is 
converted, based off of measured data, into volts. 
● Send damper control signal through a saturation check, must be between 0V and 10V, 
and write to the DAQ for output. 
 
The block diagram contains many SubVI’s for maintainability and readability. User controls 
(inputs) and indicators (visual outputs) throughout the block diagram are used on the front 
panel. 
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Chapter 5 - Design Verification Plan 
In order to verify the project requirements, the specifications in Table 10 will be tested or 
inspected.  
 
Table 10. Design Verification Plan 
Specification Description Acceptance Criteria Sample Quantity 
Safely contains 
fumes 
Visible Smoke Test No smoke escapes 1 Test 
Meets Electrical Code Electrician Inspection Electrician Satisfied At least 1 Inspection 
Use less energy than 
current system 
Power Test 1/3 Less Power 1 Test 
Use variable speed 
fan 
Inspection True 1 Inspection 
Low noise Decibel Test 25 dB Max 2 Tests 
Switch between 
Modes 
Switch and Inspect System reacts in less 
than 5 seconds 
6 Tests 
Face velocity remains 
constant 
Face Velocity Test 100 +/- 20 FPM 9 Tests 
LabVIEW controls 
system 
Inspection True 1 Inspection 
Intuitive User 
Interface 
Student Test 80% Success Rate 10 Tests 
Display Accurate 
Data 
Inspection True 1 Inspection 
Teach HVAC 
concepts 
Check with Sponsor Approved  - 
Sash doesn't smash 
fingers 
Test on Team No Serious Injury 1 Test 
Reliable 24 Hour Test 100 +/- 20 FPM 3 Tests 
Bypass Cover 
Effective 
Face Velocity Test Reduces flow through 
bypass 
1 Test 
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Safely Contains Fumes 
The smoke test requires visible smoke to be placed in the fume hood while powered on to 
observe if any smoke escapes. We would have used an HVAC smoke pen, which costs about 
$40, however we did not have time to initiate this test. 
Wiring 
We had an electrician check to see if everything is up to the National Electrical Code (NFPA 70) 
and up to the standards of Cal Poly. Electrical code ended up being a little more ambiguous 
than we expected, and while our wiring design may meet electrical code, the electrician wanted 
more time to make sure everything was as safe as possible, which was outside the time frame 
of our project. The VFD was not wired as a result. 
Use Less Power 
In Mode 3, flow rate control with variable fan speed, should use at least 33% less power than 
Mode 1 (CAV) and Mode 2 (Damper). The power data can be received from the VFD via 
Modbus. 
Switch between Modes 
LabVIEW has controls that allow switching between the three modes: constant volume, variable 
air volume with a damper, and variable air volume with a variable frequency drive. When a 
different mode is selected the system immediately reacts to the change. We will test this at least 
6 times to cover every possible permutation. Although we did not get to test this with all three 
modes, LabVIEW was able to switch between Mode 1 and 2 quickly. 
Constant Face Velocity 
The face velocity must always be above 80 FPM and on average above 100 FPM. Mode 2 was 
able to stay above 100 FPM until the sash was opened to approximately 18”. 
Intuitive User Interface 
Because we are designing the user interface, we cannot test how intuitive it is ourselves. HVAC 
students will be placed in front of the computer with an instruction sheet. They will be asked to 
look at the data in each mode and determine which mode is the most energy efficient. This 
requires students to change the mode, and be able to distinguish the data. If eight out of ten 
students can do this, we will consider our system intuitive. We did not have time to perform this 
test, because we didn’t get the VFD wired which provides the power data. 
Display Accurate Data 
Second to safety, accurate data is the most important aspect of our project. We will test the 
sensors for accuracy by measuring specific system properties and comparing them to the 
calculated values in LabVIEW. The sash position can be measured manually with a tape 
measure which was compared to the calculated sash position and required flow rate. The 
damper position can be measured with a protractor, or tape measure with a two bar linkage 
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system to compare calculated damper opening. The differential pressure sensor is used to 
measure face velocity, which can be measured manually with a face velocity sensor. The face 
velocity can be directly measured, with tools mentioned previously, to compare with the 
calculated face velocity from the pressure sensor, sash position, and damper. 
 
Reliable 
Reliability will be determined with a 48 hour test. The system will be left running continuously 
while recording power consumption and face velocity. If the system maintains a face velocity 
above 80 FPM and averages above 100 FPM throughout the entire 48 hours with no other 
major errors, the system will be considered reliable. The test will be run once in each Mode. We 
did not have time to perform this test, because we didn’t get the VFD wired which provides the 
power data. From the program design phase, once the program is successfully running it would 
run for a couple of hours without error. 
Bypass Cover 
To test the effectiveness of the bypass cover, the face velocity of the bypass was measured 
with and without the bypass cover at varying sash positions in Mode 1. Figure 24 shows that 
with the bypass cover there is significantly less flow through the air bypass. A fully closed sash 
corresponds to 0 inches on the sash position axis, and the sash being fully open corresponds to 
26.5 inches. The bypass cover makes a significant difference in flow, but as the sash is opened 
past 20 inches the bypass effect becomes insignificant because the sash itself is high enough to 
block the flow. The face velocity sensor had a hard time measuring speeds less than 30 FPM, 
so flow may not be exactly zero on the last two points, but it is small enough to be insignificant. 
 
 
Figure 24. The bypass cover causes less air to flow through the air bypass.  
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Figure 25 indicates the flow is significantly higher through the sash when the bypass is covered 
and opened less than 15 inches. This means when the system is in Mode 3 it will not have to 
power the VFD as much with the bypass cover on as it would without it, which means a 
reduction in power consumption. Measurements for flow for less than 4 inches could not be 
taken because of the size of the face velocity sensor. 
 
 
Figure 25. The bypass cover causes more air to flow through the sash opening 
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Chapter 6 - Project Management Plan 
  
Because we were a two person team, we split the work up much less than most senior project 
groups. Most decisions were made together, but there were certain responsibilities that were 
easier to manage on one’s own; this included budget, communication with our sponsor, data 
keeping, and event management. Event management was the person who took initiative to 
meet deadlines and ensured agendas were sent prior to meetings. Adrian was responsible for 
the budget and data keeping. Wes was the primary contact to our sponsor Dr. Maddren, and 
was in charge of event management. Details and deadlines can be seen in the project Gantt 
chart, located in Appendix F. 
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Chapter 7 - Conclusions and Recommendations 
The system operates as a constant volume system and as a variable air volume system with a 
damper. The VFD is not installed, so power data is unavailable for all three modes, and Mode 3 
is unavailable. The next step in getting all three modes fully operational is working with the 
electrician to either wire the current system or design a new system that meets Cal Poly’s safety 
standards. The fan needs to be examined by the electrician to ensure that its motor is thermally 
protected. If the fan’s motor is not thermally protected then it is possible the motor could catch 
aflame, so it would need to be replaced. If the electrician wishes to use a VFD he is familiar 
with, the motor will have to be replaced as well. The LabVIEW Vis developed to control the VFD 
over Modbus worked correctly in development, but not on the target computer. The source of 
the problem was never resolved. The PC we borrowed has to be returned to the ME department 
so a more permanent system to run the program is desired. Ideally a more compact DAQ board 
could be purchased and mounted in the enclosure with a USB connection output. If future 
students were to continue this project, all of the wiring should be completed by the electrician 
before they begin. Wiring cannot be done by students. They could, however, continue the 
program in LabVIEW, complete Mode 3, and the complete the tests outlined in Chapter 5. 
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Safety Requirements
Safely contains fumes 1 9 9 3 9 5
Sash doesn't smash fingers 4 9 3
All electrical wiring contained 2 9 5
Reliable 3 3 4
Performance Requirements
Use less energy than current system 6 3 9 9 3 1
Use variable speed fan 5 9 3 1
Low noise 14 9 1 3
Switch Control Mode 10 9 1
Fan speed is relative to sash position 7 9 3 9 9 9 1
Face velocity remains constant 9 9 9 3 1
User Interface Requirements
Integrate with Siemens Components 12 9 1
Intuitive, easy to use 11 9 9 3 5
Display useful data to students 8 3 3 1
Teach HVAC concepts 13 3 3 3 9 1
Units FPM % lb FPM # # hr sec - - - # - -
Targets 100 70 30 1500 2 1 3 1 TRUE TRUE TRUE 0 TRUE TRUE
Current System 120 100 - - 1 0 - N/A FALSE FALSE FALSE 0 FALSE -
9 Srong Correlation
3 Medium Correlation
1 Small Correlation
Blank No Correlation
Benchmarks
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Engineering Requirements
HVAC Lab 
Dr. Maddren & Student Requirements
Appendix B ­ Drawing Packet
Sensor Circuit Board Schematic
Purchase Date Item Description Vendor Cost EA Quantity Cost Tax
3/8/2013 Invertek Optidrive E2 VFD used to control fan speed Anacon Systems $418.75 1 $418.75 Included Online
4/28/2013 BOB-09822 - USB to RS-485 Converter Converter to connect VFD and PC Sparkfun Electronics $23.93 1 $23.93 Included Online
4/28/2013 769125040512 36X24 TX 36"X24" 4MM CORRUGATED PLASTIC SHEET 36"X24" 4MM Corrugated Polypropylene Plastic Sheet Home Depot $7.28 1 $7.28 $0.58 San Luis Obispo 8%
4/28/2013 030699517640 MAGNET STRIP 1/2X30 MAGNETIC STRIP SELF ADHESIVE 1/2"X30" Magnetic strip Home Depot $1.80 2 $3.60 $0.29 San Luis Obispo 8%
4/28/2013 077027005103 SILICONE SEALANT 2.3 OZ Silicone sealant for sash sensor Home Depot $5.24 1 $5.24 $0.42 San Luis Obispo 8%
5/3/2013 2760148 ICB90 PC BOARD Mini Perfboard for sensor circuit RadioShack $2.49 1 $2.49 $0.19 Atascadero 7.5%
5/4/2013 040892538885 2 POLE 30 30AMP 2 POLE CART FUSE Murray 2 Pole 3 Wire 240 VAC 30 Amp Indoor Disconnect Switch Home Depot $30.48 1 $30.48 $2.29 Atascadero 7.5%
5/4/2013 051411204228 3/4FLEX 2PC 3/4 FLEX SQUEEZE CONNECTOR 3/BAG 3/4" flexible conduit squeeze connector - 3 pack Home Depot $2.75 2 $5.50 $0.41 Atascadero 7.5%
5/4/2013 051411911027 FLX 90DEGCON FLEX/BX 90DEG CONNECTOR 3/4" flexible conduit 90 degree connector Home Depot $2.39 1 $2.39 $0.18 Atascadero 7.5%
5/4/2013 030699157389 ROBE HOOK SINGLE PRONG ROBE HOOK AB Large single robe hook Home Depot $3.28 2 $6.56 $0.49 Atascadero 7.5%
5/4/2013 030699303014 SHEET SCREW SHEET MTL SCREW HX HD SDRL ZN 10X5/8 #10x5/8" Self-drilling screws - 3 pack Home Depot $1.18 2 $2.36 $0.18 Atascadero 7.5%
5/4/2013 030699303113 SHEET SCREW SHEET MTL SCR HX HD SDRL ZN #8X3/4" #8x3/4" Self-drilling screws - 4 pack Home Depot $1.18 1 $1.18 $0.09 Atascadero 7.5%
5/4/2013 077680118752 FLEX COND 3/4"X25' STEEL RWS CONDUIT 3/4" x 25' Reduced wall flexible steel conduit Home Depot $29.97 1 $29.97 $2.25 Atascadero 7.5%
5/4/2013 2761388 PCB TERM 2P 5MM Through-hole PCB screw terminal blocks RadioShack $3.99 2 $7.98 $0.60 Atascadero 7.5%
5/6/2013 050169076125 J BOX SCREW COVER PULL BOX 10X10X4 10"x10"x4" Indoor electrical enclosure Home Depot $27.37 1 $27.37 $2.19 San Luis Obispo 8%
5/6/2013 051411911010 90ANCONN 1/2 FLEX 90 DEGREE CONNECTOR 1/2" flexible conduit 90 degree connector Home Depot $1.48 3 $4.44 $0.36 San Luis Obispo 8%
5/6/2013 051411204211 1/2OFFSET 3P FLEX/BX SQUEEZE CONN 1/2" PK3 1/2" flexible conduit squeeze connector - 3 pack Home Depot $1.70 1 $1.70 $0.14 San Luis Obispo 8%
5/6/2013 051411204402 FLEX CONN. 1/2 FLEX SCREW-IN CONNECTOR 5/BAG 1/2" flexible conduit screw-in connector - 5 pack Home Depot $3.33 1 $3.33 $0.27 San Luis Obispo 8%
5/6/2013 077680118677 FLEX COND 1/2"X25' FLEXIBLE STEEL CONDUIT 1/2"x25' flexible steel conduit Home Depot $20.87 1 $20.87 $1.67 San Luis Obispo 8%
5/9/2013 2790406 8P QK CON PLUG NK 8 Pack RJ45 (LAN) connectors RadioShack $7.99 1 $7.99 $0.60 Atascadero 7.5%
5/9/2013 2760195 PCB STANDOFF (4) PCB standoffs for circuit board mounting RadioShack $1.99 2 $3.98 $0.30 Atascadero 7.5%
5/20/2013 N1C121606LP N1 SINGLE DOOR MED WALL 16X12X6 IN Electrical enclosure Automation Direct $104.00 1 $104.00 Included Online
5/21/2013 N1P1216L SUB-PANEL MED N1 12X16 ENCLOSURES Sub panel for electrical enclosure Automation Direct $10.00 1 $10.00 Included Online
5/22/2013 030699276318 MACH SCREW MACH SCR RND HD CMB ZINC #8-32X5/8" #8-32x5/8" round head sheel metal screws Home Depot $1.18 1 $1.18 $0.09 Atascadero 7.5%
5/30/2013 PRINT-MISCELLANY Foam core poster board Cal Poly Print & Copy $9.00 1 $9.00 $0.68 Campus 7.5%
Total $755.81
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23 .56 23 .58 23 .60 23 .62 23 .63 23 .64 22 .65 22 .65 22 .66 21 .67 21 .64
2657 2592 2526 2459 2392 2323 2253 2180 2103 1922 1614135R17D 3/4 1725 6089 -
19.0 .41 19.0 .43 19.0 .44 18.8 .46 18.4 .47 18.1 .47 18.4 .47 17.5 .48 17.1 .48 16.5 .45
2387 2315 2241 2167 2091 2012 2091 1841 1736 1358135R15D 1550 5478 -
14.6 .24 14.6 .26 14.5 .27 14.0 .28 13.5 .28 12.8 .28 13.5 .28 11.8 .27
2002 1915 1827 1736 1640 1535 1640 1152
1/2*
135R13D 1300 4595 -
11.2 .16 11.2 .18 10.9 .18 10.3 .19 9.7 .19 9.1 .19 9.7 .19
1756 1657 1555 1447 1325 1140 1325135R11D 1/6 1140 4029 -
9.6 .14 9.6 .15 9.2 .16 8.6 .16 8.0 .16
1656 1550 1441 1324 1177135R10D 1/6 1075 3795 -
17.6 .33 17.6 .34 17.6 .35 17.4 .36 17.1 .37 16.7 .37 16.4 .37 16.1 .38 15.8 .38 15.2 .36
1757 1697 1637 1574 1509 1442 1374 1304 1227 946120R17D 1/3 1725 5417 -
14.9 .24 14.9 .25 14.9 .26 14.5 .26 14.2 .27 13.9 .27 13.5 .28 13.2 .28 13.0 .27
1579 1512 1444 1372 1298 1223 1143 1047 872120R15D 1550 4869 -
11.4 .14 11.4 .15 11.1 .16 10.6 .16 10.0 .16 9.4 .16
1324 1244 1161 1072 981 867
1/4*
120R13D 1300 4084 -
8.7 .09 8.7 .10 8.3 .11 7.7 .11 7.1 .11
1161 1070 971 868 733120R11D 1/6 1140 3581 -
7.6 .08 7.6 .09 7.1 .09 6.5 .09
1095 998 892 779120R10D 1/6 1075 3376 -
9.6 9.5 9.4 9.6 9.9 10.2 10.5
816 727 641 554 449 372 240100R15DH 1550 4061 169
10.6 10.3 9.9 9.8 9.6 9.7 9.8 9.9
656 591 537 477 415 346 271 173
10.0 9.7 9.4 9.0 8.7 8.8 8.9 9.1
549 509 468 424 376 320 254 177
100R15DM 1/8 1640 4258 139
100R15DL 1650 4362 130
6.6 6.9 6.4
554 424 261100R10DH 1050 2751 94
6.1 5.8 5.5 5.2
435 358 256 124
6.1 5.9 5.7
370 304 227
100R10DM 1/25 1090 2817 90
100R10DL 1100 2882 89
7.8 7.8 7.3 7.1 7.0 6.9 6.8
696 616 533 456 384 263 16690R10DH 1550 3658 132
9.9 9.7 9.6 8.8 8.0 7.3 6.7
584 526 467 405 325 242 172
8.4 8.1 7.9 7.5 7.1 6.7 6.2
462 422 383 340 297 246 168
90R15DM 1/8 1680 3841 118
90R15DL 1710 4047 95
4.4 4.3 4.1
470 353 20190R10DH 1050 2478 85
5.2 4.8 4.0
391 299 184
4.6 4.2 4.1
306 241 167
90R10DM 1/25 1110 2596 85
90R10DL 1130 2655 80
6.4 6.4 5.9
274 210 15170R15DH 1550 2837 92
6.6 5.9 5.1
211 169 11670R15DM 1680 3057 92
5.5 5.4 4.8
149 117 94
1/20
70R15DL 1720 3112 86
5.0 4.9
194 8970R10DH 1050 1922 80
3.7 3.3
145 7670R10DM 1150 2105 75
3.4 3.6
100 56
1/25
70R10DL 1160 2123 72
Sone BHP Sone BHP Sone BHP Sone BHP Sone BHP Sone BHP Sone BHP Sone BHP Sone BHP Sone BHP Sone BHP
0.00” SP 0.125” SP 0.250” SP 0.375” SP 0.500” SP 0.625" SP 0.750” SP 0.875” SP 1.000” SP 1.250” SP 1.500” SP
Watts 
Max.
Number HP RPM Speed
Catalog Mtr. Fan Tip
A: free inlet fan sone levels. *Motor is a 2-speed 1300/1550 RPM motor.
The sound ratings shown are loudness values in fan sones at 5 ft. (1.5m) in a hemispherical free field calculated per AMCA Standard 301. Values shown are for Installation Type
(RPM) shown for models 70 - 100 is nominal. Performance is based on actual speed of test. Speed (RPM) for all other models is constant and based on actual speed of test.
Performance certified is for Installation Type A: free inlet, free outlet. Performance ratings do not include the effects of appurtenances (accessories) in the airstream. Speed
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®KEWAUNEE
ScientificCorporation
Supreme Air Fume Hood
ADA Bench Hood with Vertical Rising Sash
H08
H08   54         00__________________
LINER LENGTH BY-PASS ADD-ON OPTIONS
PROJECT NAME:
03/10
[Fan Switch]   Blank Face Plate
Plugged [Cold Water] Plugged[Air]
Plugged [Vacuum] Plugged[Gas]
Lt. Switch /120VAC GFI Receptacle
120VAC GFI Duplex
page 1 of 2
COLOR ITEM NO.
QUANTITY
Add On Options: (indicate options required)
Liner Option: (pick one only) By-Pass Option: (pick one only)
Interior Baffle Arrangement Options:
Distillation Rack Option:
Fire Extinguisher Option:
Electric and Plumbing Options:
Safety Shield Option:
Interior Lighting Options:
Lower Deflector Vane Options:
Sash Handle Options:
Top Front Panel Options:
Fume Hood Alarm Options:
Sash Frame and Glass Options:
Miscellaneous Options:
(pick one only)
(pick if required)
(pick if required)
(pick all required)
(pick if required)
(pick one only)
(pick one only)
(pick one only)
(pick one only)
(pick one if required)
(pick one only)
(pick all required)
Standard Fixed Baffle
Adjustable Baffle
Single-Point Adjustable Baffles
Distillation Rack
Fire Extinguisher
Front Load Fittings
Pre-Wired to Top of Hood
Safety Shield
Standard Fluorescent Light (T-5 Ballast)
Fluorescent Light (T-8 Ballast)
Vapor Proof Light (Incandescent)
Explosion Proof Light (Incandescent)
Standard Painted Lower Deflector Vane
Stainless Steel Deflector Vane
Standard Painted Metal Sash Handle
Chevron Grille
Vision Panel
Frameless Laminated Safety Glass Sash
Frameless Tempered Glass Sash
Framed Laminated Safety Glass Sash
Framed Tempered Glass Sash
Stainless Steel Safety Glass Sash
Stainless Steel Tempered Glass Sash
Tissue Screen
Stainless Steel Duct Collar
A
C
D
E
G
H
J
K
L
O
T
V
3
4
5
6
7
























Stainless Steel Sash Handle
Air Alert 300 Alarm
Air Alert 600 Alarm
Standard
Move Gravity Sash Stop
I
Q
W
M
1
2
8
(Open By-Pass Only)
(location 1)
(location 1)
(from 14" above deflector to 17" above deflector )
KMER
Kemglass
K
G


Length:
48" 60" 72"
(pick one only)
  
(indicate fittings/fixtures required) (indicate fittings/fixtures required)
ADA guidelines require
30" minimum
for wheelchair access
Gravity Sash Stop
@14" above deflector vane
Open By-Pass
Restricted By-Pass
-
B


(restricted to 20%
of face opening)
(front panel louvers omitted)
[Alarm Location 1]
Pre-piping: (pick one if required)
Pre-pipe Up
Pre-pipe Down


®KEWAUNEE
ScientificCorporation
Supreme Air Fume Hood
ADA Bench Hood with Vertical Rising Sash
H08
03/10page 2 of 2
Plan of Work Top
31"
47 / " – 59 / " – 71 / "3 4 3 4 3 4
Work Top Material

 
Black Kemresin
Type 304 Stainless Steel Type 316 Stainless Steel
Indicate cutouts required by noting cupsink
part number or size and/or hole type and
size at desired location:
For sink or steambath cutout:
Sketch in size and location required.
Example:
If no cutout is marked, work top will ship
with 3"x6" cupsink cutout in left front
corner. If no cutout is required, cross out
standard cupsink location. (Cupsink is
welded in stainless steel work tops.)
The example below calls for two
491 cupsink cutouts in the front.
Alternate Cupsink
Location
Alternate Cupsink
Location
Alternate Cupsink
Location
Alternate Cupsink
Location
Stanard
ADA Cupsink
Location
Standard
ADA Cupsink
Location
Alternate
Cupsink
Location
Alternate
Cupsink
Location
491 491
Rough-In for 4' – 5' – 6' Hoods Vertical Section
* Includes By-Pass opening and 1" opening below deflector vane.
• CFM requirements shown above are for hoods with sash stop at 21". CFM requirements for sash fully open are same as
H05. The CFM requirements for a hood with the sash fully open is the same as above.
• Static pressures shown are for the pressure drop through the hoods only. The total pressure drop through the hood and the duct system
must be calculated to select the proper exhaust fan.
Open By-Pass
Restricted By-Pass
Rough-in may vary depending on hood base unit locations.
Contact your Kewaunee sales representative for more information.
Overall Hood Sash Opening Total CFM and Static Pressure
Length Width Height Total Ft. 80 FPM S.P. 100 FPM S.P. 120 FPM S.P.
4'-0" / 48" 40" 21" 6.1 490 0.10" 610 0.15" 740 0.20"
5'-0" / 60" 52" 21" 7.9 640 0.15" 790 0.20" 950 0.25"
6'-0" / 72" 64" 21" 9.8 790 0.15" 980 0.25" 1180 0.35"
2
*
20 / "1 2
9 / "1 2
36"
7"
8" 1"
Pipe Space Below Work Top
Plumbing Access (both sides)
EQ EQ
11 / " O.D.
Exhaust Collar
1516
48"– 60"– 72"
2"
SAFH-12/07-r1-18
ADA Bench Fume Hood
with Vertical Rising Sash
Available Models:
Open By-Pass
Restricted By-Pass
Auxiliary Air
Features:
• Designed to meet guidelines of the
Americans with Disabilities Act
(ADA)
• Complete with Gravity Sash Stop.
• Fixtures and service fittings moved
down to within reach of wheelchair
bound operator. 
• Radiused corner posts and airfoils
for smooth air movement assures high
level of comfort, safety and efficiency.
• 4" thick endwalls provide more
interior work space and clean-lined
uncluttered design.
• Interior baffles designed to
minimize turbulence and optimize
containment.
• Frameless sash with full-length
formed steel handle for neat, clean
appearance and streamline air
features.
• Low profile PVC sash tracks and
exclusive sash leveling and
alignment features assure easy-
smooth sash operation
• Large friction-fit interior access
panels provide easy access to
piping and service fittings.
• Heavy gauge cold rolled steel
exterior panels with independent
rigid structural frame.
• Designed and tested using
ASHRAE 110-1995, BS 7258, and
DIN 12 924 standards.
Available Options:
Adjustable Baffles
Air Flow and Static Pressure Alarms
Service Fittings and Piping
Electrical Fixtures and Wiring
UL listed when pre-wired per UL 61010A-1
1805 UL classified with Kemglass, Stainless
Steel, or Phenolic Resin liner
Vapor Proof and Explosion Proof Lighting
Stainless Steel Deflector Vane
Alternate Sash Handles
Sash Frames
Tempered Sash Glass
Tissue Screen
Fire Extinguisher
Distillation Rack
Stainless Steel Duct Collar
SAFH-12/07-r1-19
Supreme Air Fume Hood H08
Specifications:
Supreme Air Vertical Rising Sash ADA
Bench Fume Hoods are furnished with
a choice of liner and baffles with
upper, center, and lower exhaust
slots. Each fume hood is complete
with a lower deflector vane,
counterbalanced, narrow framed sash
with 1/4" combination safety glass
horizontal panels and interior
plumbing access panels. Hood
exteriors are fabricated of cold rolled
steel, phosphate coated with a baked
chemical resistant, synthetic resin
finish. The exhaust duct collar is
polyethylene, 1115/16" O.D.  Each hood
is furnished with  a sash stop
mounted at 21" above the lower
deflector to keep the sash from rising
above the operators reach.
Supreme Air ADA Bench Hoods with
Vertical Rising Sash are available with
either an Open By-Pass or a
Restricted By-Pass for VAV use. An
auxiliary air chamber is available for
use on the Open By-Pass hood.
Accessories Include: Two 120 volt AC 20 amp GFI receptacles, single-tube,
T-5 fluorescent light fixture with bulb and 20 amp light switch. No wiring for
the electrical fixtures is included unless H-Option is selected.
Optional Accessories: Each front post and interior end liner is punched for
up to two (2) remote control service fittings. The right hand post is punched for
a second electrical fixture at the top which may be used for a fan switch or
other electrical device. Service fittings, fan, fan switch, work top, cupsink,
and base units must be ordered separately.
K = KMER
Kewaunee Modified Epoxy Resin
G = Kemglass
Fiberglass reinforced polyester
The blank left in the fume hood
catalog numbers is for designating
the desired lining.
Example: H08K5448-00 would
designate a 4' hood with a KMER
lining.
* ADA guidelines require a space 30"
wide by 30" high by 25" deep for a
wheelchair to roll beneath a fume hood.
Liner Options:
Additional Parts Required
to Make Up a Complete
Fume Hood Assembly
ADA Bench Fume Hoods — Vertical Rising Sash
4'-0" 5'-0" 6'-0"
36"
84"
863/ "4
54"
30"
32 / "3 4
Work Top see page 49
Base Cabinets* see page 61
Service Fittings see page 54
Cupsink see page 53
Fan/Blower see page 80
DIMENSIONS HEIGHT LENGTH DEPTH
Overall Dimension 84" 48" 60" 72" 36"
Sash Opening 21" * 40" 52" 64" ...
Work Top 311/4" 40" 52" 64" 25 1/2"
Clearance (sash up) 91" ... ... ... ... ...
* Sash opening height above airfoil at sash stop. Add 1" in height to calculate sash opening area.
Static pressures shown are for the pressure drop through the hoods only. The total pressure drop through
the hood and the duct system must be calculated to select the proper exhaust fan.
Overall Hood Sash Opening Total CFM and Static Pressure
Length Sq. Ft. 80 FPM S.P. 100 FPM S.P. 120 FPM S.P.
4'-0" / 48" 6.1 490 0.10" 610 0.15" 740 0.20"
5'-0" / 60" 7.9 640 0.15" 790 0.20" 950 0.25"
6'-0" / 72" 9.8 790 0.15" 980 0.25" 1180 0.35"
Note: CFM requirements shown above are for Open By-Pass hoods with sash stop at 21".
CFM requirements for sash fully open is same as H05. The CFM requirements for a
Restricted By-Pass hood with the sash fully open is the same as above. 
H08__5448-00 H08__5460-00 H08__5472-00 End View
Open By-Pass Open By-Pass Open By-Pass
H08__5448B00 H08__5460B00 H08__5472B00
Restricted By-Pass Restricted By-Pass Restricted By-Pass
Auxiliary Air
All Open By-Pass hoods can be Auxiliary Air hoods by adding an Auxiliary Air Chamber. See page 43 for catalog numbers.
Note: See page 44 for chart of available options.
Note: Open By-Pass Fume Hood shown. Restricted By-Pass Fume Hoods do not have louvered top front panel.
800-257-3872
159 Swanson Rd., Boxborough, MA 01719/Telephone: 978-263-1400/Fax:  978-264-0292
U.S. Patent nos. 4093915; 4358814; 4434203; 6019002; 6014800. 
Other Patents Pending.  
Model 264 
Very Low Differential Pressure Transducer
Unidirectional Ranges:  0 - 0.1 to 0 - 100 in. W.C. 
Bidirectional Ranges:  0 - ±0.5 to 0 - ±50 in. W.C.
Air or Non-Conducting Gas
NOTE: Setra quality standards are based on ANSI-Z540-1.  
The calibration of this product is NIST traceable.
Visit Setra Online:
http://www.setra.com
The Model 264 utilizes an improved all 
stainless steel micro-tig welded sensor.  The 
tensioned stainless steel diaphragm and 
insulated stainless steel electrode, positioned 
close to the diaphragm, form a variable 
capacitor. Positive pressure moves the 
diaphragm toward the electrode, increas-
ing the capacitance.  A decrease in pres-
sure moves the diaphragm away from the 
electrode, decreasing the capacitance.  The 
change in capacitance is detected and 
converted to a linear DC electrical signal by 
Setra’s unique electronic circuit.
The tensioned sensor allows up to 10 PSI 
overpressure (range dependent) with no 
damage to the unit.  In addition, the parts that 
make up the sensor have thermally matched 
coefficients, which promote improved 
temperature performance and excellent long 
term stability.
Applications
● Heating, Ventilating and 
Air Conditioning (HVAC)
● Energy Management         
Systems
● Variable Air Volume and 
Fan Control (VAV)
● Environmental Pollution 
Control
● Lab and Fume Hood Control
●  Oven Pressurization and 
Furnace Draft Controls
Features
■ Up to 10 PSI Overpressure 
(Range Dependent)
■ Installation Time 
Minimized with Snap Track 
Mounting and Easy- To-
Access Pressure Ports and 
Electrical Connections
■ 0 to 5 VDC or 2-wire 4 to 
20 mA Analog Outputs Are 
Compatible with Energy 
Management Systems
■ Reverse Wiring Protection
■ Internal Regulation Permits 
Use with Unregulated DC  
Power Supplies
■ Fire Retardent Case 
 (UL 94 V-0 Approved)
■ Meets CE Conformance 
Standards
Setra  Systems 264  pressure transduc-ers  sense differential or gauge (static) pres sure and convert this pressure 
difference to a proportional electrical out-
put for either unidirectional or bidirectional 
pressure ranges. The 264 Series is offered 
with a high level analog 0 to 5 VDC or 4 to 
20 mA output.
Used in Building Energy Management 
Systems, these transducers are capable of 
measuring pressures and ﬂ ows with the 
accuracy necessary for proper building 
pressurization and air ﬂ ow control.
The 264 Series transducers are available for 
air pressure ranges as low as 0.1 in. W.C. full 
scale to 100 in. W.C. full scale.  Static standard 
accuracy is ±1.0% full scale  in normal ambient 
temperature environments, but higher 
accuracies are available. The units are 
temperature compensated to 0.033% FS/oF 
thermal error over the temperature range of 
0oF to +150oF.
3-year
Unconditional
Warranty
HIGH OVERPRESSURE
CAPABILITY 
Up to10 PSI
GUARANTEED 
3 DAY 
SHIPMENT
FOR STANDARD P
ARTS
(less than 10 pie
ces)
When it comes to a product to 
rely on - choose the Model 264. 
When it comes to a company to 
trust - choose Setra.
Code T1 Electrical Termination Dimensions
2.750
69.85
1.662
42.21
1.187
30.15 4.562
115.87 5.062
128.57
0.078
1.98
0.312
7.92
0.385
9.78
#6 SCREW WIRE CLAMP 3 PLACES
PRESSURE PORTS
0.594
15.08
1.811
45.99
1.624
41.25
1.19
30.15 1.19
30.15
3.00
76.20
4.56
115.87
5.51
139.83
1.66
42.21
0.49
12.55
1.91
48.51
1.50
38.10
0.99
25.17
PRESSURE PORTS
IN
MM
Performance Data
Standard          Optional
Accuracy* RSS(at constant temp) ±1.0% FS ±0.4% FS ±0.25% FS 
Non-Linearity, BFSL ±0.96% FS ±0.38% FS ±0.22% FS
Hysteresis 0.10% FS 0.10% FS 0.10% FS 
Non-Repeatability 0.05% FS 0.05% FS  0.05%FS
Thermal Effects** 
Compensated Range °F(°C) 0 to +150 (-18 to +65)
Zero/Span Shift %FS/°F(°C) 0.033 (0.06)
Maximum Line Pressure 10 psi
Overpressure Up to 10 psi 
 (Range Dependent) 
Long Term Stability 0.5% FS/1 YR
  Zero Offset
Position Effect Range (%FS/G)
(Unit is factory calibrated at 0g To 0.5 in.  WC 0.60
effect in the  vertical position.) To 1.0 in. WC 0.50
 To 2.5 in. WC 0.22
 To 5 in.  WC 0.14
* RSS of  Non-Linearity, Hysteresis, and Non-Repeatability.
**Units calibrated at nominal 70˚F. Maximum thermal error computed from 
     this datum.
Electrical Data (Voltage)
Circuit 3-Wire (Com, Exc, Out)
Excitation 9 to 30 VDC
Output* 0 to 5 VDC**  
Bidirectional output at zero 
pressure: 2.5 VDC**
Output Impedance 100 ohms
*Calibrated into a 50K ohm load, operable into a 5000 ohm load or greater.
**Zero output factory set to within ±50mV (±25 mV for optional accuracies).
**Span (Full Scale) output factory set to within ±50mV.  (±25 mV for 
     optional accuracies).
Electrical Data (Current) 
Circuit 2-Wire
Output* 4 to 20mA**
Bidirectional output at zero
pressure: 12mA**
External Load 0 to 800 ohms
Minimum supply voltage (VDC) = 9+ 0.02 x 
(Resistance of receiver plus line).
Maximum supply voltage (VDC) = 30+ 0.004 x 
(Resistance of receiver plus line).
*Calibrated at factory with a 24 VDC loop supply voltage and a 250 ohm load.
**Zero output factory set to within ±0.16mA (±0.08 mA for optional                 
     accuracies).
**Span (Full Scale) output factory set to wtihin ±0.16mA (±0.08 mA for 
      optional accuracies).
Model 264 Speciﬁ cations
159 Swanson Road, Boxborough, MA 01719/Tel: 978-263-1400; 
Toll Free: 800-257-3872; Fax: 978-264-0292; email: sales@setra.com
SS
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24
/0
8
Code all blocks in table.
Example:  Part No. 26412R5WD11T1C for a 264 Transducer 0 to 2.5 in. WC Range, 4 to 20 mA Output, Terminal Strip Electrical Connection, and ±1% Accuracy.
Model   
  2641 = 264 
Please contact factory for versions not shown.
2     6    4    1
0R1WD  = 0 to 0.1 in. WC R05WB = ±0.05 in. WC 
R25WD  = 0 to 0.25 in. WC 0R1WB = ±0.1 in. WC   
0R5WD  = 0 to 0.5 in. WC R25WB = ±0.25 in. WC
001WD  = 0 to 1 in. WC 0R5WB = ±0.5 in. WC
2R5WD  = 0 to 2.5 in. WC 001WB  = ±1 in. WC 
003WD  = 0 to 3 in. WC 1R5WB  = ±1.5 in. WC
005WD  = 0 to 5 in. WC 2R5WB = ±2.5 in. WC
010WD  = 0 to 10 in. WC 005WB = ±5 in. WC 
015WD  = 0 to 15 in. WC 7R5WB  = ±7.5 in. WC
025WD  = 0 to 25 in. WC 010WB = ±10 in. WC 
050WD  = 0 to 50 in. WC 025WB = ±25 in. WC 
100WD  = 0 to 100 in. WC 050WB = ±50 in. WC  
Elec. Termination
Standard
 T1  =  Terminal Strip
Optional
 A1  =  1/2” Conduit
                       Enclosure
Accuracy
Standard
 C  =  ±1% FS
  
 E  =  ±0.4% FS
 F  =  ±0.25% FS
 G  =  ±1% FS
    Output 
  11 = 4-20 mA
  2D = 0 to 5 VDC
  
  
ORDERING INFORMATION
Outline Drawings 
  Ranges
Differential  Bidirectional
Optional (w/Cal. Cert.)
While we provide application assistance on all Setra products, both personally and 
through our literature, it is the customer’s responsibility to determine the suitability 
of the product in the application.
Environmental Data
Temperature 
    Operating* °F (°C) 0 to +175 (-18 to +79)
    Storage °F (°C) -65 to +250 (-54 to +121)
*Operating temperature limits of the electronics only.  Pressure media   
  temperatures may be considerably higher.
Physical Description
Case Fire-Retardant Glass Filled   
 Polyester (UL 94  V-0 Approved)
Mounting Four screw holes on removable   
 zinc plated steel base (designed   
 for 2.75” snap track)
Electrical Connection Screw Terminal Strip
Pressure Fittings 3/16” O.D. barbed brass   
 pressure ﬁ tting for 1/4” push-on   
 tubing  
Zero and Span Adjustments Accessible on top of case
Weight (approx.) 10 ounces
Pressure Media
Typically air or similar non-conducting gases.
Optional 1/2” Conduit Electrical Enclosure Dimensions
Speciﬁ cations subject to change without notice.
Setra Systems Model 264
Differential Pressure Transducer 
1.0 GENERAL INFORMATION
 Every Model 264 has been tested and calibrated before shipment.  Speciﬁc 
performance speciﬁcations are shown on page 3 of this Guide.  
 Setra Systems 264 pressure transducers sense differential or gauge (static) pres-
sure and convert this pressure difference to a proportional high level analog 
output for both unidirectional and bidirectional pressure ranges.  Two standard 
output versions are offered:  A voltage output of 0 to 5 VDC or a current output 
of 4 to 20 mA.  
2.0 MECHANICAL INSTALLATION
   2.1 Media Compatibility
   Model 264 transducers are designed to be used with air or nonconducting
               gases.  Use with liquids or corrosive gases will damage the unit.
   2.2  Environment
   The operating temperature limits of the 264 are 0°F to +175°F (-18°C to +79°C).
   The compensated temperature range is 0°F to +150°F (-18°C to +65°C).
   2.3  Pressure Fittings
 The Model 264 is designed to be used with 3/16” I.D.  push-on tubing.  Both the 
positive (high) pressure port and the reference (low) pressure port are located  
on the front of the unit, labeled “HIGH” and “LOW” respectively.  For best 
results (shortest response times), 3/16” I.D. tubing is suggested for tubing 
lengths up to 100 feet long, 1/4” I.D. for tubing lengths up to 300 feet,  and 3/8” 
I.D. for tubing lengths up to 900 feet.
3.0 ELECTRICAL INSTALLATION
 If the Model 264 is supplied with the optional Conduit Enclosure, access the 
electrical terminations by removing the cover.  The output of 0 to 5 VDC or 
4 to 20 mA is designated by speciﬁc Code numbers in the conﬁgurable part 
number; i.e., 2641xxxxx 11xx x, where 11 designates the 4 to 20 mA output; 
2641xxxxx 2Dxx x, where 2D designates the 0 to 5 VDC output.  The output is 
also shown on the 264 label.  
 For CE Compliance, a shielded cable with both ends properly grounded is 
required.
 3.1  Voltage Output Units  
 The Model 264 voltage output is a 3-wire circuit, with three terminals   
available for wiring.  These terminals have the designation COM, EXC and OUT 
(See Diagram 1).   The power supply and signal references are commoned on 
the circuit (See Diagram 2).  The 264 voltage output can operate from 9-30 VDC 
excitation. The 264 has a  0 - 5 VDC output.  
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4.0. CALIBRATION
 The 264 transducer is factory calibrated and should require no ﬁeld adjust- 
 ment.  Generally, the mounting position will have a zero shift effect on ranges  
 below 1” WC.  Whenever possible, any zero and/or span offsets should be  
 corrected by software adjustment in the user’s control system.  However, both  
 zero and span adjustments are accessible either on the front of the unit or by  
 removing the optional conduit enclosure.  The 264 transducer is calibrated in  
 the vertical position at the factory.
 4.1  Voltage Output Zero Adjustment
 While monitoring the voltage between the positive output (OUT) and   
 common (COM), and with both pressure ports open to atmosphere, the zero  
 may be adjusted by turning the zero adjustment screw. (See Diagram 1 for  
 
Diagram 4
264
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+
_
Diagram 2
 
Current Circuit Diagram 
  
 3.2  Current Output Units    
 The Model 264 is a two-wire loop-powered 4 to 20mA current output unit and   
 delivers rated current into any external load of 0 to 800 ohms.   These terminals  
 have the designation of + and - (See Diagram 3).  The current ﬂows into the +   
 terminal and returns back to the power supply through the - terminal (See   
 Diagram 4).  The power supply must be a DC voltage source with a voltage   
 range between 9 and 30 measured between the + and - terminals.  The   
 unit is calibrated at the factory with a 24 VDC loop supply voltage and a 250   
 ohm load.
Diagram 1
Diagram 3
  + OUT Connect to positive terminal  of control or pressure 
   monitor
  +EXC Connected to positive terminal of DC power supply
  COM Connect as the reference for  power supply and 
   output signal 
  
COM
OUT
Power
Supply
Readout
or 
DAS
 EXC
Model 
264
Voltage Circuit Diagram 
3 location of zero adjustment.) For 0-5 VDC output units, the factory settings   
 are 0.050VDC (±50mV) for unidirectional pressure ranges and 2.5 VDC (±50mV)   
 for bidirectional pressure ranges.  Optional outputs are set at the same ±1%   
 factory setting tolerance.  
 4.2  Voltage Output Span Adjustment (Complete the zero adjustment 
before setting span.)
 Span or full scale output adjustments should only be performed by using an 
accurate pressure standard (electronic manometer, digital pressure gauge, etc.), 
with at least comparable accuracy to the 264 transducer (±1% FS).  With full 
range pressure applied to the high pressure port (reference port open to atmo-
sphere), the span may be adjusted by turning the SPAN adjustment screw.  (See 
Diagram 1 for location of the SPAN adjustment.) For 0-5 VDC output units, the 
factory settings at full range pressure are 5.050 VDC (±50mV) for unidirectional 
and bidirectional ranges. 
 4.3  Current Output Zero Adjustment
 While monitoring the current output between the + and - terminals, and with 
both pressure ports open to atmosphere, the zero may be adjusted by turning 
the zero adjustment screw. (See Diagram 3 for location of zero adjustment.) The 
factory settings are 4mA (0.16mA) for unidirectional pressure ranges and 12mA 
(0.16mA) for bidirectional ranges.
 4.4  Current Output Span Adjustment
 Span or full scale output adjustments should only be performed by using an 
accurate pressure standard (electronic manometer, digital pressure gauge, 
etc.) with at least comparable accuracy to the 264 transducer (±1% FS).  With 
full range pressure applied to the high pressure port (reference port open to 
atmosphere), the span may be adjusted by turning the SPAN adjustment screw.  
(See Diagram 3 for location of SPAN adjustment.) The factory settings are 20mA 
(0.16mA) for unidirectional and bidirectional pressure ranges.
5.0 MODEL 264 PERFORMANCE SPECIFICATIONS
 Accuracy RSS*  ±1.0% FS Thermal Effects
 (at constant temperature)  Compensated Range °F(°C) 0 to +150 (-18 to +65)
 Non-Linearity, BFSL ±0.96% FS  Zero/Span Shift %FS/°F(°C) 0.033 (0.06)
 Hysteresis 0.2% FS Maximum Line Pressure 10 psi
 Non-Repeatability 0.1% FS Overpressure 10 psi in positive or 
 *RSS of Non-Linearity, Non-Repeatability   negative direction
 and Hysteresis.  
 Position Effects
 (Unit is factory calibrated at 0g effect in the vertical position)
 Range Zero Offset (%FS/G)
 0 to 0.1 in. WC 2.1
 0 to 1.0 in. WC .22
 0 to 5 in. WC .14
 0 to 10 in. WC .12
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6.0 RETURNING PRODUCTS FOR REPAIR
Please contact a Setra application engineer (800-257-3872, 978-263-1400) before 
returning unit for repair to review information relative to your application.  Many times 
only minor ﬁeld adjustments may be necessary. When returning a product to Setra, 
the material should be carefully packaged and shipped prepaid to:
   Setra Systems, Inc.
   159 Swanson Road
   Boxborough, MA 01719-1304 
   Attn:  Repair Department
To assure prompt handling, please supply the following information and include it 
inside the package or returned material:
 1. Name and phone number of person to contact. 
 2. Shipping and billing instructions.
 3. Full description of the malfunction.
 4. Identify any hazardous material used with product.
Notes:  Please remove any pressure ﬁttings and plumbing that you have installed and 
enclose any required mating electrical connectors and wiring diagrams.
Allow approximately 3 weeks after receipt at Setra for the repair and return of the unit.
Non-warranty repairs will not be made without customer approval and a purchase 
order to cover repair charges.
Calibration Services
Setra maintains a complete calibration facility that is traceable to the National Institute 
of Standards & Technology (NIST).  If you would like to recalibrate or recertify your 
Setra pressure transducers or transmitters, please call our Repair Department at 800-
257-3872 (978-263-1400) for scheduling.
7.0 WARRANTY AND LIMITATION OF LIABILITY
SETRA warrants its Model 264 products to the original consumer purchaser against defects for a period of three 
years from the date of sale by SETRA, as shown in its shipping documents.
Without charge, SETRA will repair or replace products found to have manufacturing defects within the warranty 
period.
The serial number or date code must not have been removed, defaced or otherwise changed.
SETRA must be notiﬁed in advance of any returns; any products returned to SETRA must be transportation 
prepaid.
The foregoing warranty is in lieu of all warranties, express, implied or statutory, including but not limited to, any 
implied warranty of merchantability for a particular purpose.
SETRA’s liability for breach of warranty is limited to repair or replacement, or if the goods cannot be repaired 
or replaced, to a refund of the purchase price.  SETRA’s liability for all other breaches is limited to a refund of 
the purchase price.  In no instance shall SETRA be liable for incidental or consequential damages arising from a 
breach of warranty, or from the use or installation of its products.
No representative or person is authorized to give any warranty other than as set out above or to assume for 
SETRA any other liability in connection with the sale of its products.
For all CE technical questions, contact Setra Systems, USA. EU customers may contact our EU representative  
Hengstler GmbH, Uhlandstr 49, 78554 Aldingen, Germany (Tel: +49-7424-890; Fax: +49-7424-89500).
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Fume Hood Exhaust Terminal 
 
 
Figure 1.  Fume Hood Exhaust Terminal 
 
The APOGEE Automation Fume Hood Exhaust 
Terminal (FHET) is a patented1 pre-packaged, easy to 
install airflow measurement and control station, which 
provides fast acting, stable and precise VAV fume 
hood exhaust airflow control. 
 
Airflow measurement is accomplished by unique 
orifice plate sensing technology to minimize pressure 
loss and duct obstruction while maintaining 
measurement accuracy within 5.0% of reading over its 
entire airflow range.  A round single blade damper and 
a high-speed pneumatic or electronic actuator 
accomplish airflow modulation.   
 
The FHET is entirely comprised of 20 gauge, 316L 
stainless steel including the casing, damper shaft, 
damper and orifice plate.  For highly corrosive 
environments, Teflon® coated 18 gauge steel is 
available as an option.  Slip, flange or bell-mouth end 
fitting connections may be selected to match the 
ductwork construction and allow direct connection to 
the fume hood exhaust collar.  The FHET is available 
for round duct sizes from 6" (15.2 cm) to 14" (35.6 cm) 
with airflow ranges configured for fume hood exhausts 
from 88 CFM (42 L/s) to 2405 CFM (1135 L/s). 
Custom sizes are available. 
 
 
 
 
 
Features 
• Orifice plate airflow measurement  
• Fast acting pneumatic or electronic damper 
actuator 
• Low non-recoverable static pressure loss 
• Multiple sizes and end fittings to match fume 
hood exhaust system requirements 
• Designed to withstand highly corrosive 
environments 
• Only the two pivoting ends of the damper shaft in 
Teflon bearings are exposed to the corrosive 
airstream 
• Field commissionable and adjustable--not 
dependent upon factory calibration 
• Factory mounted measurement and control 
devices simplify installation 
• Compatible with both Pneumatic or Electronic 
Controls (optional) 
 
Description 
The FHET consists of the following components (refer 
to Figure 2): 
• 316L stainless steel round casing, damper, 
damper blade, and airflow sensor in sizes from 6" 
(15.2 cm) to 14" (35.6 cm) diameter.  Teflon coated 
steel is an optional material 
• Teflon damper shaft bearings 
• Galvanized steel external equipment enclosure 
with exterior connection provision  
• Differential pressure transmitter 
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Figure 2.  Fume Hood Exhaust Terminal Control with Equipment Enclosure for Pneumatic Damper Actuator. 
 
 
 
 
 
 
 
 
 
 
Figure 3. Control Equipment Enclosure for Electronic Damper Actuator. 
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Specifications 
Materials (within airstream) - Standard 
Duct Casing 20 gauge 316L stainless steel with 
welded seam 
Airflow Sensor 316 stainless steel orifice plate 
with 305 stainless steel pressure 
taps 
Damper Blade 16 gauge, 316L stainless damper 
with stainless steel fasteners 
Damper Shaft 1/2-inch (1.27 cm) diameter 316L 
stainless steel; shaft end is marked 
with the damper blade position. 
Damper Bushing Teflon 
Optional Material Teflon coated 18 gauge steel for all 
material within the airstream 
Materials (outside airstream) – Standard 
Control Equipment 
Enclosure 
18 gauge galvanized steel 
Pneumatic Tubing UL rated 94 V-2 fire retardant 
Neoprene rubber 
Pneumatic Fittings Brass, dual barbed 
Airflow Measurement 
Sensor Type Square edge orifice plate with 
averaging pressure taps 
Accuracy Sensor ±5% of actual flow over 
specified range   
Repeatability ±0.15% 
Differential Pressure 
Transmitter Range 
1" wc (248.84 Pa),signal output: 
4-20mA 
Installation 
Requirements 
For flange and slip end fitting 
types, 1 duct diameter of straight 
rigid duct upstream from the 
sensor is recommended. (The 
FHET with a bellmouth end 
fitting is mounted directly on the 
Fume Hood.) 
 
 
 
Airflow Control 
Pneumatic Damper 
Actuator 
8-13 psi (55.1 to 89.6 kPa) spring 
range  
2-3/8 inch stroke (6.03 cm)  
Maximum pressure rating 30 psi 
(206.8 kPa) 
Damper Blade Round non-sealing single blade 
with 90-degree control 
movement 
Pneumatic 
Transducer 
Two 24 VAC solenoid vales @ 
2.5 VA each, average life 50 
million cycles 
Supply Air Pressure 18 PSI to 30 psi (124.1 to 206.8 
kPa) 
Electronic Damper 
Actuator 
2-3/4” stroke (69.85 cm) 
Max thrust 20 lb 
(90° torque is 40 in-lb) 
Laboratory AO-E Interface for use with the 
Electronic Damper Actuator. 24 
VAC power in; 25 VA Max at full 
load 
Damper Blade Round non-sealing single blade 
with 90-degree control 
movement 
Supply Air Pressure 18 PSI to 30 psi (124.1 to 206.8 
kPa) 
Environmental 
Operating 
Temperature/% RH 
40°F to 120ºF (4 to 49ºC) 
0% to 95% non-condensing 
Storage 
Temperature/% RH 
-10°F to 150ºF (-23°C to 65ºC)  
0% to 95% non-condensing 
Dimensions 
Weight 20 lbs to 32 lbs 
(9.1 kg to 14.5 kg) 
 
 
 
 
 
 
Figure 4.  Specifications by Duct Diameter. 
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Table 1.  FHET Dimensions. 
Duct Size: 
Inches 
Length (L) Note 1 
inches ±0.06  
(mm) ±1.5Note 5 
Slip End Outside Diameter (OD) or 
Flange End Inside Diameter (ID) 
inches (mm)Note 3,4,1 
6 16.00 (406.4) 5.88 (149.4) 
7 16.00 (406.4) 6.88 (174.8) 
8 16.00 (406.4 7.88 (200.2) 
9 19.50 (495.3) 8.88 (225.6) 
10 19.50 (495.3) 9.88 (251.0) 
115 20.50 (520.7) 11.88 (301.8) 
125 20.50 (520.7 11.88 (301.8) 
14 23.00 (584.2) 13.88 (352.6) 
 
Notes:  
1. Provide a minimum of 1 duct diameter of straight duct immediately upstream of the Fume Hood Exhaust Terminal except for 
bellmouth units, which can be mounted directly on the fume hood. 
2. Flange: Outside Diameter is equal to O.D. + 3.0-inches (72.2 mm). 
3. Bellmouth Outside Diameter is equal to O.D. + 7.00-inches (177.8 mm) for sizes 6-10, or O.D. +7.625-inches (194 mm) for sizes 12-
16. 
4. Length for bellmouth units is equal to length (L) + 2.875-inches (73.0 mm).   
5. 11 and 12 are the same duct dimensions with different size orifice ring sensors.  
 
 
 
 
Table 2.  Fume Hood Exhaust Terminal Recommended Range by Unit Size. 
FHET 
Duct 
Size 
Inches 
Duct Area 
(Sq. feet) 
K Factor Flow 
Coefficient 
Minimum Air* 
Flow 
CFM (L/s) @ 450 
Maximum Air* 
Flow  
CFM (L/s) 
6 0.196 (182) .797% 88 (42) 569 (269) 
7 0.267 (248) .801% 120 (57) 792 (374) 
8 0.340 (324) .750% 157 (74) 1079 (509) 
9 0.442 (410) .785% 199 (94) 1233 (577) 
10 0.545 (507) .772% 246 (116) 1585 (748) 
11 0.785 (730) .777% 297 (140) 1850 (873) 
12 0.785 (730) .761% 353 (167) 2271 (1072) 
14 1.06 (993) .760% 481 (227) 2978 (1405) 
 
* ( ) ( ) ( ) ( )PK ∆×××= 4005areaduct cfm  
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Table 3. Minimum Pressure Drop @ listed airflow. 
 
Terminal Airflow Min SP 
Size 
Inches 
CFM In.W.G. 
  100 0.01 
  200 0.04 
6 300 0.10 
  400 0.17 
  442 0.21 
  150 0.01 
  265 0.04 
7 380 0.07 
 495 0.13 
  601 0.19 
  200 0.01 
  350 0.03 
8 500 0.06 
  650 0.09 
  785 0.14 
  250 0.01 
 440 0.03 
 9 630 0.06 
 820 0.10 
  994 0.15 
 
Terminal Airflow Min SP 
Size 
Inches 
CFM In.W.G. 
  300 0.01 
  550 0.03 
10 800 0.07 
  1050 0.12 
  1227 0.17 
  350 0.01 
  650 0.03 
11 950 0.07 
  1250 0.11 
  1485 0.16 
  400 0.01 
  750 0.02 
12 1100 0.05 
  1450 0.09 
  1767 0.13 
  500 0.01 
  1000 0.03 
14 1500 0.06 
  2000 0.11 
  2405 0.16 
 
Performance Notes         
1.  Tested in accordance with ASHRAE Standard 130-1996: "Methods of Testing for Rating Ducted Air Terminal Units". 
2.  Min SP is minimum static pressure measured across terminal in inches water gauge.   
 
 
 
  
Installation Instructions 
Document No. 546-00092 
August 10, 2011 
 
Laboratory Electronic Actuator Assembly 
 
 
Item No. 546-00092(HA) Page 1 of 6 
 
Product Description 
The Lab Electronic Actuator (Figure 1) is a compact, 
high-speed actuator designed for modulating and 
floating control of dampers or air valves. The 
complete actuator consists of three parts: the Lab 
Electronic Actuator, Mounting Bracket kits (90° OR 
45°/60° rotation) and Interface Board. 
 
Figure 1.  Electric Actuator 
The LEA Interface Board (also known as the Analog 
Output-Electronic, AO-E board) powers and controls 
motion the Actuator based on input signals. The 
interface board supports floating (digital) 24VAC 
pulses or analog 0-10vdc, and analog 4-20mA input 
signals. Capacitors on the Interface Board provide 
power for fail-safe positioning. Through the Interface 
board, the actuator can be connected to the Fume 
Hood Controller (FHC), Lab Room Controller (LRC) 
or other DDC controllers with VAV lab applications 
requiring high-speed actuator positioning. 
 
Figure 2.  LEA Interface Board. 
 
WARNING:  
Venturi Air Valves and Terminal Boxes (blade 
dampers), all sizes draw 25 VA maximum per 
LEA Interface board. 
 
NOTE: 
A three-wire power trunk must be run from the 
transformer to the LEA Interface board for the 
electronic actuator. The ‘E’ connection of 
terminal block J1 must be connected to 
ground. 
 
The Lab Electronic Actuator Assembly (Figure 3) 
includes the interface board, the actuator and the 
90° Rotation Mounting Bracket kit installed in a 
galvanized steel enclosure. The LEA enclosed 
assembly can be field or factory mounted over the 
bare shaft of any supply or exhaust terminal. When 
mounting on terminals with their own device 
enclosures, provide the three components and not 
the Assembly. Be careful to select the mounting kit 
that matches the terminal’s rotation. 
 
Figure 3.  Electronic Actuator Assembly for Terminal 
Units.  
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Product Numbers 
546-00437B Lab Electronic Actuator -Analog/Floating 
Actuator Only, w/o brackets or Interface. 
546-00450 LEA Interface board 
546-00581 LEA Bracket Kit for 90° 
546-00582 LEA Bracket Kit for 45° and 60° rotation 
 
546-00438 Lab Electronic Actuator Assembly - 
Analog/Floating control for 90° damper 
rotation with interface board mounted in 
galvanized steel enclosure. 
 
Contact your Siemens Building Technologies, Inc. 
representative for detailed parts information. 
Warning/Caution Notations 
WARNING:  
 
Personal injury/loss of life may 
occur if you do not follow the 
procedures as specified. 
CAUTION:  
 
Equipment damage or loss of 
data may occur if you do not 
follow the procedures as 
specified. 
Expected Installation Times 
35 minutes. 
Tools 
 Electric drill with nut driver 
 Smallflat blade screwdriver 
 3/8-inch open end wrench 
 Needle nose pliers 
Prerequisites 
 Controller is installed 
 Damper is installed 
Instructions 
The lab electronic actuator assembly can be 
configured in the following two ways: 
 Floating control (digital) applications. 
 Analog (0 to 10 Vdc, 4 to 20 mA) control 
applications. 
Installation for each configuration is described below 
with a specific wiring diagram. 
Section 1 – Terminal Units 
Mounting 
1. If the Electronic Actuator Assembly has already 
been manufacturer installed on the Terminal 
Unit or this is a Venturi Air Valve installation, 
skip to Section 3– Floating Control (Digital) 
Applications. 
2. Remove the cover on the enclosure. 
3. Mount the enclosure on the terminal unit so that 
the damper shaft extends through the actuator 
bracket and can be secured onto the linkage.  
4. Secure the enclosure to the terminal unit with 
self-tapping screws and using an electric drill 
with nut driver. 
 
CAUTION:  
When hanging the enclosure, it is 
recommended that you use the enclosure 
mounting holes as a template for marking 
the holes on the mounting surface. The 
metal shavings from drilling new holes in 
the enclosure can cause severe damage to 
the LEA Interface Board. 
5. For supply boxes: Verify that the linkage is 
connected for FULL CLOSED with actuator 
retracted (or as specified by the job) and linked 
for45°, 60° or 90° rotation that matches the 
damper rotation. 
6. For fume hood and general exhaust boxes: 
Verify that the linkage is connected for FULL 
OPEN with actuator retracted (or as specified 
by the job) and linked for 45°, 60° or 90° 
rotation that matches the damper rotation. 
 
NOTE: 
You may require additional time for 
database work at the field panel. Verify that 
the damper blade does not contact any 
damper stops at both FULL OPEN and 
FULL CLOSED. 
7. To change the 45°/60° rotation, remove the hitch 
pin from the clevis pin on the crank arm 
assembly. Remove the clevis pin and reconnect 
to the required position in the crank arm (Figure 
4). Tighten the crank arm bolt with the open-end 
wrench. 
 
Figure 4.  45° / 60 ° Crank Arm position. 
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8. To change to an opposite full open/closed 
position with actuator retracted, loosen the crank 
arm bolt from the damper shaft. Reposition the 
damper to the full closed or open position, and 
tighten the crank arm bolt using the open-end 
wrench. Verify that the crank arm bolt is firmly 
tightened to prevent slippage of the damper 
shaft. 
 
NOTE: 
The linkage is designed for 1/2-inch to 3/4-
inch shafts. Use a shaft bushing adapter for 
smaller sized shafts. 
9. To change to an opposite full open/closed 
position with actuator retracted, loosen the crank 
arm bolt from the damper shaft. Reposition the 
damper to the full closed or open position, and 
tighten the crank arm bolt using the open-end 
wrench. Verify that the crank arm bolt is firmly 
tightened to prevent slippage of the damper 
shaft. 
 
NOTE: 
The linkage is designed for 1/2-inch to 3/4-
inch shafts. Use a shaft bushing adapter for 
smaller sized shafts. 
 
Section 2 – Power Trunk Wiring 
The LRC, FHC, and LEA are powered with 24 Vac 
provided by a Class 2-power source. 
1. Connect the ‘E’ terminal of the LEA Interface 
board to earth ground. Grounding the 
common/neutral of the power trunk is not 
recommended for the LEA Interface board. 
2. Connect a certified 24 Vac Class II power 
source to the LEA Interface Board, TB J1, using 
18 AWG or larger wires (Figure 5). 
3. Venturi Air Valves and Terminal Boxes (blade 
dampers), all sizes draw 25 VA maximum per 
LEA Interface board. 
 
NOTE: 
DO NOT tie the common/neutral of 
separate power trunk transformers 
together, as this creates one large power 
trunk and may combine devices that create 
failures. 
 
 
NOTE: 
When connected to the MMI/RTS port of an 
LRC or FHC through a laptop’s COM port, 
DO NOT use a three-wire plug power 
supply for your laptop. Power the laptop by 
battery only, or use a three-wire to two-wire 
ground-isolating adaptor plug when 
plugging the laptop into an outlet. The third 
wire of the plug can cause a ground loop 
with certain device combinations that may 
damage the LEA Interface board. 
 
NOTE: 
The ‘E’ terminal of connector J1 must be 
connected to earth ground. 
 
Actuator Wiring 
The Lab Electronic Actuator is provided with a 24" 
cable with pre-wired connector that attaches to the 
Interface Board at the J5 terminal (a 5-pin 
connector). 
Section 3– Floating Control 
(Digital) Applications 
This section covers installation for FHET, lab supply 
air terminal, lab exhaust air terminal, FHC, LRC, and 
floating control signals from any controller. 
1. Connect the three wires from the controller, to 
J2 using 20 AWG wires (Figure 5). 
 
Figure 5. Floating Controller (Digital) and LEA 
Interface Board Wiring.  
2. Set the switches (Figure 8) using Table 1 and 
Table 2. 
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NOTE: 
Switch SW1 is not used for Floating Control 
(Digital) Applications. 
3. Perform the steps in the Section 5 – Functional 
Verification. 
4. Replace the cover on the enclosure and tighten 
the butterfly screws. 
Installation for a floating control (digital) application 
is complete. 
Section 4– Analog Control (0 to 10 
Vdc, 4 to 20 mA) Applications 
This section covers installation for lab supply air 
terminal, lab exhaust air terminal, and analog control 
signals from any controller or field panel. 
1. Using two-conductor 20 AWG cable, connect 
the LEA Interface board, J2, to the analog 
control output from the controller or field panel. 
See Figure 6 and Figure 7. 
 
Figure 6.  Analog Controller (4–20 mA) and LEA 
Interface Board Wiring.  
 
Figure 7.  Analog Controller (0–10 Vdc) and LEA 
Interface Board Wiring. 
2. Set the switches (Figure 8) using Table 1 and 
Table 2. 
3. Perform the steps in the Section 5 – Functional 
Verification. 
4. Replace the cover on the enclosure and tighten 
the butterfly screws. 
Installation for an analog (0 to 10 Vdc, 4 to 20 mA) 
control application is complete. 
Section 5 – Functional Verification 
1. The basic test procedure for the LEA Interface 
board with either Digital (floating) or Analog (0 
to 10 Vdc, 4 to 20 mA) control can be 
accomplished using the on-board switches. 
2. Verify AC power is applied to the LEA Interface 
board, and LED 1 is ON. See Table 3. 
3. Verify that the damper is linked and secured 
correctly.  
4. Position SW2-2 to ON (test mode). 
5. With SW2-3 off, the actuator should be fully 
extended and LED 2 is ON, see Table 2. 
6. Cycle the SW2-3 position to fully retract (LED 3) 
and extend (LED 2 is ON) to move the actuator 
through one full cycle. 
7. Return the SW2-2 switch to the OFF position. 
8. Return the SW2-3 switch to it’s original position. 
9. For fail-safe actuators, remove AC power and 
verify that actuator moves to proper fail-safe 
position. If not, check SW2-3 position and 
repeat check. 
10. Reapply AC power and verify that the actuator 
returns to control. 
Functional verification is complete. 
 
Figure 8. Defualt Switch Settings. 
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Table 1. Switch Settings. 
Switch 
Position  
ON 
Switch 
Position  
OFF 
Switch 
Position  
FHC with 
Damper 
Boxes  
LRC with 
Damper 
Boxes  
Digital 
(Floating 
Point) 
Other 
Controller  
Analog 
(0–10 
Vdc, 4–20 
mA) 
Other 
Controller  
FHC with 
Venturi 
Air Valve  
LRC with 
Venturi 
Air Valve  
SW1  0to10Vdc  4to20 mA  N/A  N/A  N/A  as 
required  
0 to 10Vdc  0 to 10Vdc  
SW2-1  Analog  Digitala  OFF  OFF  OFF  ON  ON  ON  
SW2-2  Test  Norma  OFF  OFF  OFF  OFF  OFF  OFF  
SW2-3  Retract 
a
  Extend  as 
required 
b
  
as 
required 
b
  
as 
required 
b
  
as 
required 
b
  
as 
required 
b
  
as 
required 
b
  
SW2-4  F Last pos  F Safe 
a
  OFF  OFF  as 
required  
as 
required  
OFF  OFF  
SW2-5  Standard  LRC/FHC 
a
  
OFF  OFF  as 
required  
N/A  N/A  N/A  
a. Default for all switches.  
b. Confirm fail-safe position requirements with control system designer. Siemens Lab Terminal Units and Venturi Air Valves 
with the Lab Electric Actuator are always set up with full RETRACT position as fail-safe position: Normally Closed Supply, 
Normally Open Exhaust. 
 
Table 2. Switch Usage. 
Switch  Position  Use  
SW1  4 to 20 mA input  Use when input to LEA Interface board is from a 4 to 20 mA source. 
This switch is active only when SW2-1 is set to Analog.  
0 to 10 Vdc  Use when input to LEA Interface board is from a 0 to 10 Vdc source. 
This switch is active only when SW2-1 is set to Analog.  
SW2-1  Digital 
a
  When control is from a floating (digital) control source.  
Analog  When control is from an analog (0 to 10V, 4 to 20 mA) control source.  
SW2-2  Norm 
a
  Normal control operation.  
Test  Test mode only. In this position, control inputs are disabled and 
actuator responds only to activation of switch SW2-3.  
SW2-3  Extend  In test mode (SW2-2); extends actuator fully.  
Retract 
a b
  Active in test mode only (SW2-2); retracts actuator fully.  
SW2-4  F Safe 
a b
  On loss of 24 Vac power, the actuator fully retracts or extends 
(depending on SW2-3 position) until power is restored.  
F Last pos  On loss of 24 Vac power, the actuator holds its last position until 
power is restored.  
SW2-5  LRC/FHC 
a
  Input control is based on the floating output logic of the LRC and 
FHC.  
a. Default position 
b. Look at SW2–3 for direction of Fail safe. Confirm fail-safe position requirements with control system designer. 
Siemens Lab Terminal Units and Venturi Air Valves with the Lab Electric Actuator are always set up with full 
RETRACT position as fail-safe position: Normally Closed Supply, Normally Open Exhaust. 
 
Table 3. LEA Interface Indicating Lights.  
Indicating Light Use Description 
LED-1  Power  On when valid 24 Vac is applied to the LEA Interface board.  
LED-2  Extend  On momentarily when the control signal is to extend the actuator.  
LED-3  Retract  On momentarily when the control signal is to retract the actuator.  
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Replacement Instructions 
Electronic Actuator – Terminal Unit 
Installation 
1. Remove the cover on the enclosure. 
2. Remove the AC power to the unit (J1). 
3. Remove the terminal block that connects the 
actuator to the LEA Interface board (J5). 
4. Remove the hitch pin and clevis pin from the 
crank arm assembly (see Figure 1). 
5. Using needle-nose pliers, remove the e-clip 
from the pivot post. 
6. Remove the actuator from the pivot post. 
7. Place the new actuator on the pivot post as 
shown in Figure 1 and install the e-clip on the 
pivot post. 
8. Rotate the actuator shaft counterclockwise no 
more than ¼ turn to line up the actuator with the 
crank arm. 
 
NOTE: 
The actuator start position has been factory 
set. To reset the start position for a terminal 
unit, rotate the actuator shaft fully 
clockwise until it is at its full end position. 
Then rotate the shaft counterclockwise no 
more than ¼ turn until the shaft hole aligns 
with the clevis pin and the crank arm. 
The shaft is only to be turned to reorient it 
from horizontal to vertical, or vice versa. 
Over turning the shaft causes damage to 
the actuator. 
If the actuator shaft does not align with the 
clevis pin and crank arm, the linkage must 
be adjusted until it is aligned. 
9. Install the clevis pin through the proper hole in 
the crank arm and actuator. 
10. Secure the clevis pin with the hitch pin. 
11. Install the terminal block that connects the 
actuator to the LEA Interface board (J5). 
12. Install the AC power to the unit (J1). 
13. Perform the steps in the Section 5 – Functional 
Verification before using the LEA 
Interface/electronic actuator assembly. 
14. Replace the cover on the LEA Interface/Actuator 
enclosure. 
Installation of the replacement actuator is complete. 
LEA Interface Board 
1. BEFORE accessing actuator enclosure, set DIP 
Switches on replacement board (Figure 8), 
referring to Table 1 and Table 2. For actuators 
in fail-safe application, pay particular attention 
to SW2, position 3, which sets the fail-safe 
position. 
2. Remove the cover on the LEA 
Interface/Actuator enclosure. 
3. Remove the AC power to the unit (TB J1). 
4. Remove the terminal blocks from the actuator 
and the controller (J2 and J5). 
 
NOTE: 
Wear a wrist strap to limit the possible 
damage caused by Electrostatic Discharge 
(ESD). 
5. Remove the LEA Interface Board from the snap 
track and replace with the new LEA Interface 
Board. 
6. Install the terminal blocks from the actuator and 
the controller (J2 and J5). 
7. Install the AC power to the unit (TB J1). 
8. Perform the steps in the Section 5 – Functional 
Verification before using the LEA 
Interface/electronic actuator assembly. 
9. Replace the cover on the LEA Interface/Actuator 
enclosure. 
Installation of the replacement LEA Interface board 
is complete. 
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UniTrak Fume Hood Sash Sensors 
 
Figure 1. UniTrak Fume Hood Sash Sensors. 
 
UniTrak™1 Fume Hood Sash Sensors utilize patented 
sensing technology to measure the sash position and 
provide precise, instantaneous values to the Fume 
Hood Controller. Sensor kits are available for vertical, 
horizontal, and combination type sash configurations. 
The VAV Fume Hood Controller uses sash position 
sensing to determine the total open area of the fume 
hood. Using the fume hood total open face area, the 
measured exhaust flow, and the user-defined face 
velocity set point allows the controller to maintain 
constant face velocity as the fume hood sash(es) are 
moved. In addition, the fume hood sash position may 
be alarmed at an operator workstation, trended for 
user reports, or displayed on a workstation graphic. 
Knowing this information allows the laboratory facility 
management to track fume hood usage and identify 
potential problems. 
 
Features 
• Constructed of chemical resistant, corrosion 
resistant materials 
• Can be washed for applications where hoods are 
periodically scrubbed down 
• Easy to install 
• Inside and outside the hood sash installation; and 
no interference with the hood user 
• Supports a wide variety of hood types including 
bench top, walk-in, distillation, single and multi-
sash, vertical and horizontal sash applications. 
 
Description 
UniTrak Fume Hood Sash Sensors incorporate a 
precision, linear, resistive-type sensor strip mounted 
within a track assembly. An integral sensor actuator 
varies the resistance of the sensor output as the sash 
is moved. The sensor linkage assembly provides a 
stable connection to the sash frame and allows 
smooth, continuous operation of the sash without 
interference to the user. UniTrak sensors are available 
in a variety of lengths from 30" to 72" (76 to 183cm) 
and support bench top and walk-in style fume hoods 
for all fume hood manufacturers. 
 
DECORATIVE 
COVER PLATE
SENSOR
CONNECTOR
 VERTICAL
SASH LINKAGE
 HORIZONTAL
SASH LINKAGE
FU
M
03
36
R1
CONNECTOR
ACTUATOR
BLOCK
UNITRAK
SENSOR
CONNECTORACTUATORBLOCK
REMEMBER TO
CLOSE THE SASH
REMEMBER TO
CLOSE THE SASH
 
Figure 2. UniTrak Assembly Kit. 
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Specifications 
Sensing Range 0" to 71" (0 cm to 180.4 cm) 
Resistance 96K Ω/ft 
Expected Life >1,000,000 cycles 
Ambient Conditions 
  Storage Temperature 
  Operating Temperature 
  Operating Humidity 
 
-40°F to 167°F  (-40°C to 75°C) 
0°F to 120°F  (-20°C to 50°C) 
20% to 80% RH non-condensing 
 
 
Figure 3.  Outside Installation. 
 
Table 1.  Materials of Construction 
 Bill of Materials Construction 
 Linkage Stainless Steel, Type 316 
 Actuator Block Assembly Stainless Steel, Type 440, 
304, 302, and 18-8, PVC 
 Adhesive Acrylic 
 Sensor Connector Plastic, Nylon 6/6 
 Connector Plastic, Nylon 6/6 
 Cable Teflon Coated 
 Sensor Strip Polyester Film 
 Sensor Track Rigid PVC Type II 
 
Ordering Information 
Vertical Sensor Kits 
Description Product Part Number 
30" Sensor Kit 546-00490 
32" Sensor Kit 546-00489 
36" Sensor Kit 546-00488 
40" Sensor Kit 546-00487 
45" Sensor Kit 546-00486 
54" Sensor Kit 546-00485 
72" Sensor Kit 546-00484 
 
 
Horizontal Sash Sensor Kits 
Description Product Part Number 
36” Sensor Kit 537-495 
45” Sensor Kit 537-493 
54” Sensor Kit 537-492 
72” Sensor Kit 537-491 
 
 
Tools and Replacement Parts 
Description Product Number 
Spare Linkage Kit: Vertical 546-00215 
Spare Linkage Kit: Horizontal 546-00444 
Sensor Toolkit 546-00041 
Linkage Forming Tool 546-00558 
Document 
Description Document Number 
VAV FHC Specification Sheet 149-245P25 
 
Table 2. Fume Hood Sash Applications. 
Sash Type Sash Kit Requirements 
Vertical/Multi-
Vertical Sash 
1 Vertical Kit per Vertical Sash 
Horizontal Sash 1 Horizontal Kit per 2Horizontal Sashes 
Combination 
Sash 
1 Vertical Kit per Vertical Sash,  
1 Horizontal Kit per 2Horizontal Sashes 
 
 
 
 
Figure 4. Cable Placement. 
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Product Description
The UniTrak Vertical Sash kit contains the
hardware for one fume hood sash. Fume hoods with
multiple vertical sashes, including walk-in fume
hoods, require multiple UniTrak kits.
The kit consists of one adhesive-backed UniTrak
sensor strip with one sensor strip actuator attached,
one sensor connector with adhesive back, two
unbent linkages, and mounting hardware. See
Figure 1.
Actuator materials: polyvinyl chloride (PVC) and
stainless steel.
Sensor strip materials: polyester.
NOTE: Fume hoods may have dimensional
variations; however, these variations will
have minimal impact on UniTrak Sensor
Assembly Kit installations.
Product Numbers
546-00041 Trim Tool Kit
(must be ordered separately)
546-00042 Five-Piece Spare/Replacement Unbent
Linkage Kit (must be ordered separately)
Kit Number Sensor Length
(inches)
Sensor Length
(millimeters)
546-00126 26 660
546-00128 28 711
546-00130 30 762
546-00132 32 813
546-00134 34 864
546-00136 36 914
546-00140 40 1016
546-00145 45 1143
546-00154 54 1372
546-00160 60 1524
546-00172 72 1829
Warning/Caution Notations
WARNING: Personal injury/loss of life
may occur if a procedure is
not performed as specified.
CAUTION: Equipment damage, or loss of
data may occur if the user
does not follow procedure as
specified.
REGULAR
MOUNTING BLOCK
MINI-MOUNTING
BLOCK
DECORATIVE PLATE
MINI-DECORATIVE
PLATE
SENSOR CONNECTOR
LINKAGE
FU
M
02
09
R1
CONNECTOR
ACTUATOR
BLOCK
UNITRAK
SENSOR
Figure 1. UniTrak Sash Sensor Assembly Kit.
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Required Tools
• #1 Phillips screwdriver
• Flat-blade screwdriver
• 6-inch or larger adjustable wrench
• Paper towels or soft cloths
• Permanent marking pen
• Pencil
• Ruler or measuring tape
• Wire cutters
• Electric drill
• 3/32-inch carbide tip drill bit
• 3/8-inch carbide tip drill bit
• 6-foot ladder
Expected Installation Time
35 minutes
Prerequisites
• If this is your first UniTrak installation, read
these instructions entirely before beginning
the installation.
• The fume hood sash panels must be installed
to ensure proper fit of the UniTrak sensor.
• For retrofit installations, notify the laboratory
safety officer that you will be working in the
fume hood. Take the necessary precautions
to have the fume hood cleaned, prepared
and safety certified.
• For best appearance, mount the UniTrak
sensor on the inside of the fume hood.
• If corrosive fumes are to be exhausted,
mount the UniTrak sensor on the outside of
the fume hood.
• The surface on which you mount the sensor
strip should be smooth, flat, clean, free of
obstacles (rivets, screw heads, nozzles, sash
stops, etc.) and abrasives.
Instructions
WARNING:
Do not proceed with this installation until the
fume hood has been cleaned and emptied of
all hazardous substances including fumes,
vapors, toxic materials, contaminants,
chemicals, bacteria, etc.
The installation instructions consist of five sections.
Sections 3 and 5 have separate instructions for
outside and inside mountings of the UniTrak
sensor.
1. Measuring the Sash Opening
2. Cutting and Mounting the UniTrak
3. Bending Linkage
4. Attaching Linkages to Sash
5. Wiring
CAUTION:
Do not bend or kink the sensor strip, as this
will damage the sensor. Bends in the sensor
strip will actuate the strip causing errors in the
sash measurement.
Section 1: Measuring the Sash Opening
Outside mounted sash sensors:
1. Measure the length of the mounting surface.
2. With the sash window fully closed, mark the
location of the bottom of the sash window with
the marker.
3. With the sash window fully open, mark the
location of the bottom of the sash window with
the marker.
4. Measure the length between the open and
closed marks. Add 2 inches (5 cm) to account
for over-travel.
NOTE: This measurement must not exceed
the mounting surface length from
Step 1.
5. Erase the marks on the fume hood by using
isopropyl alcohol and a soft cloth.
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Inside mounted sash sensors:
1. With the sash window fully closed, mark the
location of the bottom of the sash window with
the marker.
2. With the sash window fully open, mark the
location of the bottom of the sash window with
the marker.
3. Measure the length between the open and
closed marks. Add 2 inches (5 cm) to account
for over-travel.
4. Erase the marks on the fume hood by using
isopropyl alcohol and a soft cloth.
Section 2: Cutting and Mounting the
UniTrak
1. Compare the actual length of the sensor strip
with the required length of the sensor strip
determined in Section 1. If necessary, use the
trim tool kit to cut the sensor strip. Be sure that
the sensor is face up. See Figure 2. If you do not
have to cut the sensor strip, skip to Step 3.
2. Separate the two sensor wires and seal the cut
ends with the provided silicon (small, unmarked
white tube). Rejoin the sensor wires. See Figure
2.
3. Use the alcohol towelette to clean the surface on
which the UniTrak sensor is to be applied. Dry
the surface thoroughly before mounting the
UniTrak.
NOTE: If you apply the UniTrak sensor
without pressure to the mounting
surface, you may remove and
reapply the sensor if necessary. If
pressure is applied, the sensor’s
adhesive backing may be damaged if
the sensor is removed. The sensor
will be applied firmly after the
linkage-mounting block is installed.
4. Remove the protective backing from the sensor
strip. Make sure the sensor connector is
positioned at the top of the sensor.
5. Be certain that there is a gap of least 3/8-inch
between the sensor strip and the sash panel.
6. When attaching the UniTrak to the mounting
surface hold one end up and lightly place the
opposite end down. The UniTrak should be
mounted as straight (parallel to the sash) as
possible.
7. Locate the correct mounting area for the UniTrak
sensor. See Figure 3 and Figure 4.
8. Slide the actuator block to the bottom of the
UniTrak sensor strip.
ACTUATOR
LENG
TH OF
SENS
OR
CONNECTOR
(DO NOT CUT)
TRIM LINE
CUT
UNITRAK
SENSOR
SILICON SEALANT
SEAL END OF SENSOR
WITH THE SILICON INCLUDED
IN THE SMALL WHITE TUBE.
FU
M
02
05
R1
2
Figure 2. Cutting UniTrak Sensor Using the Trim Tool Kit.
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Figure 3. Outside Installation of UniTrak Sensor.
Figure 4. Inside Installation of UniTrak Sensor.
Section 3: Bending Linkage
Outside sash UniTrak mount
1. Locate the surface to which the mounting block
will be attached.
FU
M
02
15
R1
X
UNITRAK
SENSOR
SASH
GLASS
SASH
HANDLE
Figure 5. Measuring Between Sash and UniTrak
Sensor.
NOTE: Whenever possible, use the regular
mounting block. If space is limited, use the
mini-mounting block.
2. Measure the distance (x) from the edge of the
sash glass to the edge of the UniTrak. See
Figure 5.
3. If a regular mounting block is used, add 1/8-inch
(3 mm) to the measurement made in Step 2. If a
mini-mounting block is used, subtract 1/4-inch (6
mm) from the measurement made in Step 2.
4. Measure from the upper end of the linkage to
the value you obtained in Step 3. Use the
permanent marker to mark this point on the
linkage. See Figure 6.
Figure 6. Marking Linkage Bend.
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Figure 7. Attaching Linkage to Actuator Block.
5. For sensors mounted at a 45 °angle. Grip both
wires of the linkage with the adjustable wrench
and bend the linkage at a 45° angle on the mark
so that the linkage is parallel to the sash. See
Figure 8. Skip to Step 8.
MOUNTING BLOCK
FUME HOOD
SASH
LINKAGE
ACTUATOR
FUME HOOD
OUTSIDE WALL
FU
M
02
06
R1
Figure 8. Linkage on 45° Angle.
6. For sensors mounted at a 90°angle. Grip both
wires of the linkage with the adjustable wrench
and bend the linkage at a 90° angle on the mark
so the linkage is parallel to the sash.
7. Move the sash to the fully open position. Be sure
that the actuator block is at the bottom of the
sash sensor.
8. Attach the linkage to the actuator block by
pinching the upper end of the linkage together
and inserting it through the holes on the side of
the actuator block. See Figure 7.
Section 3: Bending Linkage
Inside sash UniTrak mount:
1. Locate the surface to which the mounting
blocking will be attached.
NOTE: Whenever possible, use the regular
linkage mounting block. If space is
limited, use the mini-mounting block.
2. Measure the distance (x) from the edge of the
sash glass to the edge of the UniTrak. See
Figure 5.
3. If a regular mounting block is used, add 1/8-inch
(3 mm) to the measurement made in Step 2. If a
mini-mounting block is used, subtract 1/4-inch
(6 mm) from the measurement made in Step 2.
4. Measure from the upper end of the linkage to
the value you obtained in Step 3. Use the
permanent marker to mark this point on the
linkage. See Figure 6.
5. Grip both wires of the linkage with the adjustable
wrench and bend the linkage at a 90° angle on
the mark so the linkage is parallel to the sash.
6. Move the sash to the fully open position, and be
sure the actuator block is at the bottom of the
sash sensor.
7. Attach the linkage to the actuator block by
pinching the upper end of the linkage together
and inserting it through the holes on the side of
the actuator block. See Figure 7.
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Section 4: Attaching Linkages to Sash
Panels
NOTE: For best performance, attach the linkage
mounting blocks to the sash glass.
1. To determine the linkage mounting block
location, hold the free end of the linkage flat
against the sash panel. Generally, the linkage
should be mounted approximately 1 inch from
the inside edge of the sash panel. See Figure 9.
NOTE: For combination sashes, the
mounting blocks must be attached as
shown in Figure 10.
FU
M
02
14
R1
1"
Figure 9. Location of Mounting Block.
FU
M
02
17
R1
SASH
HANDLE
MINI
MOUNTING
BLOCK
Figure 10. Location of Mounting Block on
Combination Sash.
NOTE: Make sure that the block is mounted so
that the sash can travel without running the
actuator block off the track or interfering
with any obstacles.
2. Use the alcohol towelette to clean the surface on
which the linkage-mounting block is to be
applied. Dry the surface thoroughly before
applying the linkage-mounting block.
3. Peel the protective backing from the linkage-
mounting block.
NOTE: If applied without pressure to the
mounting surface, you may remove
and reapply the linkage-mounting
block if necessary. If pressure is
applied, the adhesive backing on the
block may be damaged if the block is
removed.
NOTE: For best performance and
appearance, mount the linkage-
mounting block squarely and
uniformly on the sash panel. Also,
use the palms of your hands and
press the mounting blocks and
decorator plates firmly on the sash
glass.
4. Insert the linkage into the mounting block and
press it onto the block’s mounting surface.
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5. For mini mounting blocks only. Attach a
decorator plate to the front of the mounting block
to lock in the linkage.
6. Check the alignment of the linkage block and the
UniTrak sensor.
a. Raise and lower the sash.
b. If necessary, re-align the strip so that the
actuator block travels evenly along the
center of the sensor strip, and that it does
not bind.
NOTE: If the mounting block linkage is
improperly bent, the tension on the
linkage, after being affixed to the
sash, may cause the linkage to pull
the mounting block from the sash.
7. Press the UniTrak sensor strip firmly to the fume
hood.
8. Press the mounting block firmly to the sash
panel.
9. If you are mounting to a metal sash frame. To
reinforce the adhesive, secure the block to the
sash with the screws provided.
NOTE: Be sure that the sash glass is not
encased in the frame in the area
where the screws will be attached. If
in doubt, do not drill into the sash
frame.
Regular mounting block
• Drill one 3/32-inch hole on the outside of
each of the linkage grooves, through the
mounting block and into the sash frame. See
Figure 11.
Mini mounting block
• Drill one 3/32-inch hole in between the two
linkage grooves, through the mounting block
and into the sash frame. See Figure 11.
10. Screw the Phillips screw(s) into the 3/32-inch
hole(s).
REGULAR
MOUNTING BLOCK
MINI-MOUNTING
BLOCK
DRILL 3/32" HOLES
HERE
DRILL 3/32" HOLE
HERE
FU
M
02
08
R1
Figure 11. Screw Locations for Mounting Blocks.
11. For linkage blocks mounted inside of the fume
hood and on the glass. Align a decorator plate
(that is the same size as the mounting block) on
the front of the sash glass. Clean the decorator
plate mounting area with the alcohol towelette.
Peel the protective backing from the decorator
plate. Line up the edges of the decorator plate with
the edges of the mounting block. Press the plate
firmly to the sash glass. See Figure 12.
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Figure 12. Mounting Block and Decorator Plate
Installation for Regular and Mini Mounting Blocks.
Section 5: Wiring
Outside sash UniTrak mount:
1. Locate a position on the fume hood to mount the
sensor connector.
2. Plug the sensor connector into the connector on
the end of the wires leading from the UniTrak
strip.
3. Route the sensor and attached wiring so that
when the vertical sash is moved up and down
the wires will not interfere with the sash
movement.
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4. Clean the mounting surface with the alcohol
towelette.
5. Peel the adhesive backing from the sensor
connector. Affix the connector to the fume hood
so that there is no tension and minimal slack on
the sensor and its attached wires.
6. Route the sensor wires between the fume hood
and the bottom of the airfoil, and to the
controller.
7. Secure the wires with the wire tie mounts and
nylon wire ties. Trim the wire ties with the wire
cutters.
8. If there are multiple sashes, use the wire marker
labels to number the end of the sensor wires.
See Figure 14 for proper sash numbering.
9. Bundle multiple wires together every 12 inches
(306 mm).
Inside sash UniTrak mount:
1. Remove the access panel on the inside wall of
the fume hood.
2. Drill a 3/8-inch hole through the inside wall of the
fume hood.
3. Insert the white plastic bushing in the 3/8-inch
hole.
4. Route the sensor wires through the hole, and fill
the bushing with the silicon in the white tube.
See Figure 13.
ACCESS
PANEL
SENSOR
CONNECTOR
UNITRAK
SENSOR
INSIDE
WALL
OUTSIDE
WALL
PLASTIC
BUSHING
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Figure 13. Routing Wires Through Fume Hood Wall.
5. Reach through the access panel opening
(between the inside and outside walls of the
fume hood) and plug the sensor connector into
the connector on the end of the wires leading
from the UniTrak sensor strip.
6. Route the wires between the inside and outside
walls, and to the controller.
7. Secure the wires with the wire tie mounts and
nylon wire ties. Trim the wire ties with the wire
cutters.
8. If there are multiple sashes, use the wire marker
labels to number the end of the sensor wires.
See Figure 14 for proper sash numbering.
9. Bundle multiple wires together every 12 inches
(306 mm).
The installation is now complete.
Figure 14. Sash Wire Numbering.
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Declaration of Conformity: 
 
Invertek Drives Ltd hereby states that the Optidrive E2 product range is CE marked for the low voltage directive and conforms to the 
following harmonised European directives: 
 
EN 61800-5-1: 2003 Adjustable speed electrical power drive systems. Safety requirements. Electrical, thermal and 
energy. 
EN 61800-3 2nd Ed: 2004 Adjustable speed electrical power drive systems. EMC requirements and specific test methods 
EN 55011: 2007 Limits and Methods of measurement of radio disturbance characteristics of industrial, scientific and 
medical (ISM) radio-frequency equipment (EMC) 
 
 
 
Company Information 
 
Address: Invertek Drives Ltd. 
Offa's Dyke Business Park 
Welshpool 
Powys 
SY21 8JF 
United Kingdom 
Email: sales@invertek.co.uk  
Website: www.invertek.co.uk  
  
  
  
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
All rights reserved. No part of this User Guide may be reproduced or transmitted in any form or by any means, electrical or mechanical 
including photocopying, recording or by any information storage or retrieval system without permission in writing from the publisher.  
 
Copyright Invertek Drives Ltd ©2007 
 
The manufacturer accepts no liability for any consequences resulting from inappropriate, negligent or incorrect installation, or 
adjustment of the optional operating parameters of the drive or from mismatching of the drive to the motor. 
 
The contents of this User Guide are believed to be correct at the time of printing. In the interest of a commitment to a policy of 
continuous improvement, the manufacturer reserves the right to change the specification of the product or its performance or the 
contents of the User Guide without notice. 
 
All Invertek drives products carry a 2-year warranty, valid from the date of manufacture. This date is clearly visible on the product rating 
label. 
 
 
This User Guide is for use with V1.03 Software. 
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 1. Introduction 
1.1. Important safety information  
This variable speed drive product (Optidrive) is intended for professional incorporation into complete equipment or systems. If installed 
incorrectly it may present a safety hazard. The Optidrive uses high voltages and currents, carries a high level of stored electrical 
energy, and is used to control mechanical plant that may cause injury. Close attention is required to system design and electrical 
installation to avoid hazards in either normal operation or in the event of equipment malfunction. 
System design, installation, commissioning and maintenance must be carried out only by personnel who have the necessary training 
and experience. They must carefully read this safety information and the instructions in this Guide and follow all information regarding 
transport, storage, installation and use of the Optidrive, including the specified environmental limitations.  
 
Please read the IMPORTANT SAFETY INFORMATION below, and all Warning and Caution information elsewhere. 
 
 
Indicates a potentially hazardous situation which, if not 
avoided, could result in injury or death. 
  
Indicates a potentially hazardous situation which, if not 
avoided, could result in damage to property. 
 
Safety of machinery, and safety-critical applications  
The level of integrity offered by the Optidrive control functions – for example stop/start, forward/reverse and maximum speed, is not 
sufficient for use in safety-critical applications without independent channels of protection. All applications where malfunction could 
cause injury or loss of life must be subject to a risk assessment and further protection provided where needed. Within the European 
Union, all machinery in which this product is used must comply with Directive 89/392/EEC, Safety of Machinery. In particular, the 
electrical equipment should comply with EN60204-1. 
 
• Optidrives should be installed only by qualified electrical persons and in accordance with local and national regulations 
and codes of practice. The Optidrive has an Ingress Protection rating of IP20. For higher IP ratings, use a suitable 
enclosure. 
• Electric shock hazard! Disconnect and ISOLATE the Optidrive before attempting any work on it. High voltages are 
present at the terminals and within the drive for up to 10 minutes after disconnection of the electrical supply. 
• Where supply to the drive is through a plug and socket connector, do not disconnect until 10 minutes have elapsed after 
turning off the supply 
• Ensure correct earthing connections.  The earth cable must be sufficient to carry the maximum supply fault current which 
normally will be limited by the fuses or MCB 
• The STOP function does not remove potentially lethal high voltages. ISOLATE the drive and wait 10 minutes before 
starting any work on it 
• Parameter P-01 can be set to operate the motor at up to 60,000 rpm, hence use this parameter with care. 
• If it is desired to operate the drive at any frequency/speed above the rated speed (P-09/ P-10) of the motor, consult the 
manufacturers of the motor and the driven machine about suitability for over-speed operation. 
• The fan (if fitted) inside of the Optidrive starts automatically when the heatsink temperature reaches approximately 45ºC.  
 
• Carefully inspect the Optidrive before installation to ensure it is undamaged 
• Indoor Use Only. 
• Flammable material should not be placed close to the drive 
• The entry of conductive or flammable foreign bodies should be prevented 
• Relative humidity must be less than 95% (non-condensing). 
• Ensure that the supply voltage, frequency and single phase input correspond to the rating of the Optidrive as delivered. 
• An isolator should be installed between the power supply and the drive. 
• Never connect the mains power supply to the Output terminals U, V, W. 
• Protect the drive by using slow-blowing HRC fuses or MCB located in the mains supply of the drive 
• Do not install any type of automatic switchgear between the drive and the motor 
• Wherever control cabling is close to power cabling, maintain a minimum separation of 100 mm and arrange crossings at 
90 degrees 
• Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit protection must be 
provided in accordance with the National Electrical Code and any additional local codes 
1.2. Electromagnetic Compatibility (EMC) 
Optidrive is designed to high standards of EMC and is optionally fitted with an internal EMC filter. This EMC filter is designed to reduce 
the conducted emissions back into the supply via the power cables for compliance with harmonised European standards. 
It is the responsibility of the installer to ensure that the equipment or system into which the product is incorporated complies with the 
EMC legislation of the country of use. Within the European Union, equipment into which this product is incorporated must comply with 
89/336/EEC, EMC. 
For use on domestic supplies, screened motor cable must be used with the screen terminated to earth on both motor and drive 
sides.  The installation must be carried out by qualified installation engineers, observing good wiring practice such as power and signal 
cable segregation and correct screening techniques to minimise emissions.   When installed in this way, the Optidrive with built-in filter 
has emission levels lower than those defined in EN61800-3 category C2 for 1st environments for screened cable lengths of up to 5m. 
For cable lengths above 5m, the emission levels may exceed those defined by EN61800-3 cat C2.  In this case, further mitigation 
methods (such as fitting an external filter - Optifilter) must be employed if the emissions limits are to be upheld. 
When used on industrial supplies, or 2nd environments, the installation must be carried out by qualified installation engineers, 
observing good wiring practice such as power and signal cable segregation and correct screening techniques to minimise emissions.  
The emissions limits defined by EN61800-3 cat C3 (2nd environment) are upheld for screened cable lengths of up to 25m.   The cable 
screen should be connected to earth on both the drive and motor sides. 
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2. General Information and Ratings 
This chapter contains information about the Optidrive E2 including how to identify the drive 
2.1. Identifying the drive by model number 
Each drive can be identified by its model number, as shown in Figure 1 Drive Model Number Format. The model number is on the 
shipping label and the drive nameplate. The model number includes the drive and any options.  
Drive model numbers for the Optidrive E2 drives are provided in 10.2 Rating tables. 
 
 
 
Figure 1 Drive Model Number Format 
2.2. Drive model numbers 
IP20 Drives 
110-115V ±10% - 1 Phase Input 
kW Model Number HP Model Number 
With Filter Without Filter 
kW 
With Filter Without Filter 
HP Output Current (A) 
Frame 
Size 
   ODE-2-11005-1HB12-01 ODE-2-11005-1H012-01 0.5 7 1 
   ODE-2-21007-1HB42-01 ODE-2-21007-1H042-01 0.75 10.5 2 
        
200-240V ±10% - 1 Phase Input 
kW Model Number HP Model Number 
With Filter Without Filter 
kW 
With Filter Without Filter 
HP Output Current (A) 
Frame 
Size 
ODE-2-12037-1KB12-01 ODE-2-12037-1K012-01 0.37 ODE-2-12005-1HB12-01 ODE-2-12005-1H012-01 0.5 4.3 1 
ODE-2-12075-1KB12-01 ODE-2-12075-1K012-01 0.75 ODE-2-12010-1HB12-01 ODE-2-12010-1H012-01 1 7 1 
ODE-2-22110-1KB42-01 ODE-2-22110-1K042-01 1.1 ODE-2-22015-1HB42-01 ODE-2-22015-1H042-01 1.5 10.5 2 
 
IP55 / NEMA 12 Drives 
 
110-115V ±10% - 1 Phase Input 
kW Model Number HP Model Number 
With Filter Without Filter 
kW 
With Filter Without Filter 
HP Output Current (A) 
Frame 
Size 
   ODE-2-11005-1HB1#-01 ODE-2-11005-1H01#-01 0.5 7 1 
   ODE-2-21007-1HB4#-01 ODE-2-21007-1H04#-01 0.75 10.5 2 
        
200-240V ±10% - 1 Phase Input 
kW Model Number HP Model Number 
With Filter Without Filter 
kW 
With Filter Without Filter 
HP Output Current (A) 
Frame 
Size 
ODE-2-12037-1KB1#-01 ODE-2-12037-1K01#-01 0.37 ODE-2-12005-1HB1#-01 ODE-2-12005-1H01#-01 0.5 4.3 1 
ODE-2-12075-1KB1#-01 ODE-2-12075-1K01#-01 0.75 ODE-2-12010-1HB1#-01 ODE-2-12010-1H01#-01 1 7 1 
ODE-2-22110-1KB4#-01 ODE-2-22110-1K04#-01 1.1 ODE-2-22015-1HB4#-01 ODE-2-22015-1H04#-01 1.5 10.5 2 
 
NOTE For IP55/NEMA 12 with switches (SWITCHED)change the # for a “S” at the end of the product code  
For IP55/NEMA 12 without switches (NON-SWITCHED) change the # for a “N” at the end of the product code  
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3. Mechanical Installation 
3.1. General 
• Store the Optidrive in its box until required. Storage should be clean and dry and within the temperature range –40°C to +60°C 
• Install the Optidrive on a flat, vertical, flame-resistant, vibration-free mounting within a  suitable enclosure, according to 
EN60529 if specific Ingress Protection ratings are required 
• The Optidrive must be installed in a pollution degree 1 or 2 environment 
• Sizes 1 & 2 are DIN rail mountable 
• Ensure that all terminals are tightened to the appropriate torque setting 
3.2. Mechanical dimensions and mounting 
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A B C D E F G H I J Drive 
Size mm in mm in mm in mm in mm in mm in mm in mm in mm In mm in 
1 173 6.81 160 6.30 109 4.29 162 6.38 5 0.20 123 4.84 82 3.23 50 1.97 5.5 0.22 10 0.39 
2 221 8.70 207 8.15 137 5.39 209 8.23 5.3 0.21 150 5.91 109 4.29 63 2.48 5.5 0.22 10 0.39 
 
Control Terminal Torque Settings of 0.5 Nm (4.5 lb-in) 
Power Terminal Torque Settings of 1 Nm (9 lb-in) 
3.3. Enclosure mounting  
For applications that require a higher IP rating than the IP20 offered by the standard drive, the drive must be mounted in a metallic 
enclosure. The following guidelines should be observed for these applications: 
• Enclosures should be made from a thermally conductive material. 
• When vented enclosures are used, there should be venting above the drive and below the drive to ensure good air circulation. 
Air should be drawn in below the drive and expelled above the drive. 
• If the external environment contains contamination particles (e.g. dust), a suitable particle filter should be fitted to the vents 
and forced ventilation implemented. The filter must be serviced / cleaned appropriately. 
• High moisture, salt or chemical content environments should use a suitably sealed (non-vented) enclosure.  
 
        
X 
Above/Below 
Y 
Either Side 
Z 
Between 
Recommended 
airflow 
Drive 
Size 
mm in mm in mm in CFM (ft3/min) 
1 50 1.97 50 1.97 33 1..30 11 
2 75 2.95 50 1.97 46 1.81 11 
 
Note: Dimension Z assumes that the drives are mounted side-by-side with 
no clearance. 
 
Typical drive heat losses are 3% of operating load conditions. 
 
Above are guidelines only and the operating ambient temperature of the 
drive MUST be maintained at all times. 
7nstallation. 
 
4. Power Wiring 
4.1. Grounding the Drive 
This manual is intended as a guide for proper installation. Invertek Drives Ltd cannot assume responsibility for the compliance 
or the non-compliance to any code, national, local or otherwise, for the proper installation of this drive or associated 
equipment. A hazard of personal injury and/or equipment exists if codes are ignored during i
 
This drive contains high voltage capacitors that take time to discharge after removal of main supply. Before working on the 
drive, ensure isolation of main supply from line inputs. Wait ten (10) minutes for capacitors to discharge to safe voltage levels. 
Failure to observe this precaution could result in severe bodily injury or loss of life. 
Only qualified electrical personnel familiar with the construction and operation of this equipment and the hazards involved 
should install, adjust, operate, or service this equipment. Read and understand this manual and other applicable manuals in 
their entirety before proceeding. Failure to observe this precaution could result in severe bodily injury or loss of life. 
 
NOTE Use the dedicated ground terminal to ground the drive. Do not use mounting screws/bolts or chassis 
screws for grounding 
4.1.1. Grounding Guidelines 
The ground terminal of each Optidrive should be individually connected DIRECTLY to the site ground busbar (through the filter if 
installed). Optidrive ground connections should not loop from one drive to another, or to, or from any other equipment. Ground loop 
impedance must confirm to local industrial safety regulations. To meet UL regulations, UL approved ring crimp terminals should be 
used for all ground wiring connections.  
The drive Safety Ground must be connected to system ground. Ground impedance must conform to the requirements of national and 
local industrial safety regulations and/or electrical codes. The integrity of all ground connections should be checked periodically. 
 
Ground Fault Monitoring  
If a system ground fault monitor is to be used, only Type B devices should be used to avoid nuisance tripping.  
 
Drives with an EMC filter have an inherently higher leakage current to Ground (Earth).  For applications where tripping occurs the EMC 
filter can be disconnected by removing the EMC screw on the side of the product. 
                             
 
The Optidrive product range has input supply voltage surge suppression components fitted to protect the drive from line voltage 
transients, typically originating from lightening strikes or switching of high power equipment on the same supply. 
 
When carrying out a HiPot (Flash) test on an installation in which the drive is built, the voltage surge suppression components may 
cause the test to fail.  To accommodate this type of system HiPot test, the voltage surge suppression components can be disconnected 
by removing the VAR screw.  After completing the HiPot test, the screw should be replaced and the HiPot test repeated.  The test 
should then fail, indicating that the voltage surge suppression components are once again in circuit. 
Safety Ground  
This is the safety ground for the drive that is required by code. One of these points must be connected to adjacent building steel (girder, 
joist), a floor ground rod, or bus bar. Grounding points must comply with national and local industrial safety regulations and/or electrical 
codes.  
Motor Ground  
The motor ground must be connected to one of the ground terminals on the drive.  
Shield Termination (Cable Screen) 
The safety ground terminal provides a grounding point for the motor cable shield. The motor cable shield connected to this terminal 
(drive end) should also be connected to the motor frame (motor end). Use a shield terminating or EMI clamp to connect the shield to 
the safety ground terminal.  
When shielded cable is used for control and signal wiring, the shield should be grounded at the source end only, not at the drive end. 
4.2. Wiring Precautions 
 
Connect drive according to section 4.3 Connection Diagram, ensuring that motor terminal box connections are correct. It is essential to 
ensure that the motor is connected in accordance with the voltage at which it will be operated. For more information, refer to section 4.4 
Drive and motor connections.  
 
For recommended cabling and wiring sizing, refer to section 10.2 Rating tables. 
It is recommended that the power cabling should be 3-core PVC-insulated screened cable, laid in accordance with local industrial 
regulations and codes of practice. 
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4.3. Connection Diagram 
 
4.4. Drive and motor connections 
 
The single phase voltage power supply should be connected to terminals L1/L, L2/N. 
The motor should be connection to U and V.  
For drives that have a dynamic brake transistor (Size 2) an optional external braking resistor will need be connected to +DC and BR 
when required.  The brake resistor circuit should be protected by a suitable thermal protection circuit.  Further information can be found 
in the Advanced User Guide. 
 
The –DC, +DC and BR connections are blanked off by plastic tabs when sent from the factory.  The plastic tabs can be removed 
if/when required. 
 
Size 1 Connections  
     
 
Size 2 Connections  
     
4.5. Compatible Motors 
The drive has been designed to operate with Permanent Split Capacitor motors (Cap run) or Shaded Pole motors. 
 
Invertek Drives recommends that you refer to the motor manufacturer’s wiring guidelines if reverse rotation of the motor is required. 
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5. Control Wiring 
5.1. Control terminal connections 
 
Default 
Connections 
Control 
Terminal 
Signal Description 
1 +24V User Output, +24V, 100mA. 
 
2 Digital Input 1 Positive logic 
“Logic 1” input voltage range: 8V … 30V DC 
“Logic 0” input voltage range: 0V … 2V DC 3 Digital Input 2 
Digital Input 3 / 4 Analog Input 2 
Digital: 8 to 30V 
Analog: 0 to 10V, 0 to 20mA or 4 to 20mA 
5 +10V User Output +10V, 10mA, 1kΩ minimum 
6 Analog Input 1 / Digital Input 4 
Analog: 0 to 10V, 0 to 20mA or 4 to 20mA 
Digital:  8 to 30V 
7 0V User ground connected terminal 9 
8 Analog Output / Digital Output 
Analog: 0 to 10V, 20mA maximum 
Digital:  0 to 24V 
9 0V User ground connected terminal 7 
10 Relay Common  
11 Relay NO Contact Contact 250Vac, 6A / 30Vdc, 5A 
5.2. RJ45 Data Connection 
For drives with software V1.00 - V1.02  For drives with software V1.03 & later 
 
For MODBUS RTU register map 
information please refer to the Optidrive 
E2 Advanced User Guide. 
 
 
When using MODBUS control the Analog 
and Digital Inputs 
can be configured as shown in section 8.3 
MODBUS control mode (P12 = 3 or 4)
 
6. Operation 
6.1. Managing the keypad 
The drive is configured and its operation monitored via the keypad and display. 
 NAVIGATE 
Used to display real-time information, to access and 
exit parameter edit mode and to store parameter 
changes 
 
UP Used to increase speed in real-time mode or to increase parameter values in parameter edit mode 
 
DOWN Used to decrease speed in real-time mode or to decrease parameter values in parameter edit mode 
 
RESET / 
STOP 
Used to reset a tripped drive.   
When in Keypad mode is used to Stop a running drive.  
When in keypad mode, used to Start a stopped drive or 
to reverse the direction of rotation if bi-directional 
keypad mode is enabled   
START 
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6.1.1. Changing Parameters 
To change a parameter value press and hold the  key for >1s whilst the drive displays SToP.  The display changes to P-01, 
indicating parameter 01.  Press and release the  key to display the value of this parameter.  Change to the required value using the 
 and  keys. Press and release the  key once more to store the change. Press and hold the  key for >1s to return to real-time 
mode. The display shows SToP if the drive is stopped or the real-time information (e.g. speed) if the drive is running. 
6.1.2. Reset Factory Default Settings 
To reset factory default parameters, press ,  and  for >2s.  The display shows ìP-dEFî.  Press the  button to acknowledge and 
reset the drive. 
6.2. Terminal Control 
When delivered, the Optidrive is in the factory default state, meaning that it is set to operate in terminal control mode and all 
parameters (P-xx) have the default values as indicated in section 7 Parameters. 
1. Connect motor to drive, checking correct configuration.  
2. Enter motor data from motor nameplate, P-07 = motor rated voltage, P-08 = motor rated current, P-09 = motor rated 
frequency. 
3. Connect a control switch between the control terminals 1 and 2 ensuring that the contact is open (drive disabled).  
4. Connect a potentiometer (1kΩ min to 10 kΩ max) between terminals 5 and 7, and the wiper to terminal 6. 
5. With the potentiometer set to zero, switch on the supply to the drive. The display will show StoP. 
6. Close the control switch, terminals 1-2. The drive is now ‘enabled’ and the output frequency/speed are controlled by the 
potentiometer. The drive will start by going through the boost starting phase by ramping up to 50Hz (60Hz – HP rated drives ) 
then ramps down to the minimum speed (P-02).  The display shows the speed in Hz (H  35.0) with the potentiometer turned 
to minimum. 
7. Turn the potentiometer to maximum. The motor will accelerate to 50Hz (the default value of P-01) under the control of the 
accelerating ramp time P-03.  The display shows 50Hz (H  50.0) at max speed.  
8. To display motor current (A), briefly press the  (Navigate) key. 
9. Press  again to return to speed display. 
10. To stop the motor, disable the drive by opening the control switch (terminals 1-2).  
 
If the enable/disable switch is opened the drive will coast to stop at which time the display will show StoP.Keypad Control 
To allow the Optidrive to be controlled from the keypad in a forward direction only, set P-12 =1:  
1. Connect Motor as for terminal control above. 
2. Enable the drive by closing the switch between control terminals 1 & 2. The display will show StoP. 
3. Press the  key. The drive will start by going through the boost starting phase by ramping up to 50Hz (60Hz – HP rated drives 
) then ramps down to the minimum speed (P-02).  The display shows the speed in Hz (H  35.0) with the potentiometer 
turned to minimum. 
4. Press  to increase speed. 
5. The drive will run forward, increasing speed until  is released. 
The rate of acceleration is controlled by the setting of P-03, check this before starting.  
 
 
6. Press   to decrease speed. The drive will decrease speed until   is released. The rate of deceleration is limited by the 
setting in P-04 
7. Press the  key. The drive will coast to stop, the display will show StoP at which point the drive is disabled 
8. To preset a target speed prior to enable, press the  key whilst the drive is stopped. The display will show the target speed, 
use the  &  keys to adjust as required then press the  key to return the display to StoP.  
9. Pressing the   key will start the drive accelerating through the boost starting cycle then to the target speed. 
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7. Parameters 
7.1. Standard parameters 
Par. Description Range Default Explanation 
50Hz 
(60Hz) P-01 Maximum speed  P-02 to 5*P-09 (max 500Hz) Maximum speed limit – Hz or rpm. See P-10 
P-02 Minimum speed 5 to P-01 (max 500Hz) 35Hz Minimum speed limit – Hz or rpm. See P-10 
Acceleration ramp 
time 
Acceleration ramp time from 0 to base speed 
(P-09) in seconds P-03 0 to 600s 5s 
Deceleration ramp 
time 0 to 600s 5s 
Deceleration ramp time from base speed (P-09) 
to standstill in seconds.  When set to zero, 
fastest possible ramp time without trip is 
activated 
P-04 
Stop mode select 
0 : Ramp stop 
     (brown-out ride-through) 
1 : Coast to stop 
2 : Ramp to stop (fast stop) 
P-05 1 
If the supply is lost and P-05=0 then the drive 
will try to continue running by reducing the 
speed of the load using the load as a generator.  
If P-05 = 2, the drive will ramp to stop using the 
P-24 decel ramp with dynamic brake control 
when mains supply lost. 
P-06 Reserved Reserved 0 Reserved 
P-07 Motor rated voltage 0, 20V to 150V 0, 20V to 250V 
115V 
230V 
Rated (nameplate) voltage of the motor (Volts). 
Setting to zero disables voltage compensation 
P-08 Motor rated current  25% -100% of drive rated current 
Drive 
rating Rated (nameplate) current of the motor (Amps). 
P-09 Motor rated frequency 25Hz to 500Hz 
50Hz 
(60Hz) Rated (nameplate) frequency of the motor.    
When non-zero, all speed related parameters 
are displayed in rpm  P-10 Motor rated speed 0 to 30 000 rpm 0 
Percentage of rated motor voltage applied at 
the start of the boost period (P-33).  The 
applied voltage increases from this level to 
rated voltage over the boost period.  The 
frequency during the applied boost period is 
fixed at the motor rated frequency (P-09).   
P-11 Boost start voltage 0.0 to 100% of max output voltage.  3% 
Terminal / Keypad / 
MODBUS  / PI  
Drive Control Mode 
Selection 
0.Terminal control 
1, 2 Keypad control – fwd only 
11
 
NOTE Default parameter values for Horse Power rated drives are shown in brackets 
P-12 
3. MODBUS network control 
with internal accel / decel 
ramps 
4. MODBUS network control 
with accel / decel ramp 
adjustment 
5. User PI control 
6. User PI control with analog 
input 1 summation  
0 
Primary Control Mode of the drive. 
0. Terminal control 
1,2 Uni-directional keypad control.  Keypad 
START button does not reverse direction. 
3. Control via Modbus RTU (RS485) comms 
interface using the internal accel / decel ramps 
4. Control via Modbus RTU (RS485) comms 
interface with accel / decel ramps updated via 
Modbus  
5. User PI control with external feedback signal 
6. User PI control with external feedback signal 
and summation with analog input 1 
P-13 Trip log Last four trips stored Read only 
Previous 4 trips stored in order of occurrence, 
with the most recent first.  
Press UP or DOWN to step through all four.   
The most recent trip is always displayed first.  
UV trip is only stored once. 
Further fault event logging functions are 
available through parameter group zero. 
P-14 Extended menu access  Code 0 to 9 999 0 
Set to “101” (default) for extended menu 
access.  
Change code in P-39 to prevent unauthorised 
access to the Extended Parameter Set 
Optidrive E2 IP55/NEMA 12 User Guide      
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7.2. Extended parameters 
 
Par. Description Range Default Explanation 
P-15 Digital input function select 0 to 12 0 
Defines the function of the digital inputs 
depending on the control mode setting in P-12.  
See section 8 Analog and Digital Input 
Configurations for more information. 
P-16 Analog input format 
0..10V,  b 0..10V,  0..20mA,   
t   4..20mA,   r   4..20mA, 
t   20..4mA    r   20..4mA 
0..10V 
Configures the voltage or current format of the 
analog input signal. 
 “t” indicates the drive will trip if signal removed 
when drive is enabled.  
“r” indicates the drive will ramp to Preset Speed 
1 if signal is removed when drive is enabled 
P-17 Effective switching frequency 4 .. 32kHz 8 / 16kHz 
Sets maximum effective switching frequency of 
the drive. If “rEd” is displayed, the switching 
frequency has been reduced to the level in P00-
14 due to excessive drive heatsink temperature. 
P-18 User relay output select 
0 : Drive enabled 
1 : Drive healthy 
2 : Motor at target speed 
3 : Drive tripped 
4 : Motor speed >= limit 
5 : Motor  current >= limit 
6 : Motor  speed < limit 
7 : Motor current < limit 
1 
Defines the function of the user relay, when the 
operating conditions are met. 
Disabled : Contacts open 
Enabled  : Contacts closed   
 
Options 4 to 7: the Relay output is enabled 
using the level set in P-19 
 
P-19 User relay output limit 
0.0 to 100% for speed 
0.0 to 200% for current 100% Sets the limit for P-18 & P-25  
P-20 Preset speed 1 0  to  P-01 0 Hz Sets jog / preset speed 1 
P-21 Preset speed 2 0  to  P-01 0 Hz Sets jog / preset speed 2 
P-22 Preset speed 3 0  to  P-01 0 Hz Sets jog / preset speed 3 
P-23 Preset speed 4 0  to  P-01 0 Hz Sets jog / preset speed 4 
P-24 
2nd decel ramp 
time  
(Fast Stop) 
0…25.0s 0 
2nd Deceleration ramp time from base speed 
(P-09) to standstill in seconds.  
Selected using fast stop function via digital 
input setting or on mains loss as set by P-05 
If set to zero drive will coast to STOP. 
P-25 Analog output function select 
Digital output mode 
0 : Drive enabled 
1 : Drive healthy 
2 : Motor at target speed 
3 : Drive tripped 
4 : Motor speed >= limit 
5 : Motor  current >= limit 
6 : Motor  speed < limit 
7 : Motor current < limit 
Analog output mode 
8 : Motor speed 
9 : Motor current 
8 
Digital Output Mode 
Options 0 to 7 select a digital voltage output 
signal  
Disabled : 0V 
Enabled  : +24V, (20mA limit) 
Options 4 to 7 : the Digital output is enabled 
using the level set in P-19 
Analog Output Mode 
Option 8 : Motor Speed signal range   
                 0..10V = 0..100% of P-01 
Option 9 : Motor Current signal range  
                 0..10V = 0..200% of P-08 
P-26 Skip frequency hysteresis band 0  to  P-01 0 Hz 
Set P-09 before adjusting. 
Speed reference held at upper or lower skip 
frequency limit until input signal reaches the 
opposite skip frequency limit. Speed ramps 
through the skip frequency band at a rate set 
by P-03 and P-04. 
P-27 Skip frequency P-02  to  P-01 0 Hz Set P-09 before adjusting. Skip frequency centre point 
P-28 V/F characteristic adjustment voltage 0 … P-07 0 
Adjusts the applied motor voltage to this value 
at the frequency set in P-29 
P-29 V/F characteristic  frequency adjust  0 … P-09 0.0Hz 
Sets the frequency at which the adjustment 
voltage set in P-28 is applied 
P-30 Terminal mode restart function EdgE-r, Auto-0 .. Auto-5 Auto-0 
Edge-r : if drive is powered up with Digital Input 
1 closed (enabled), drive will not run. The 
switch must be opened & closed after power up 
or after clearing a trip for the drive to run. 
Auto-0 : drive will run whenever digital input 1 
is closed (if not tripped). 
Auto-1..5 : drive will make 1..5 attempts to 
automatically restart after a trip (25s between 
attempts). If fault has cleared drive will restart. 
To reset the counter the Drive must be 
powered down, reset on the keypad or by re-
enabling the drive. 
 
 
P-31 Keypad mode restart function 
0 : Minimum speed 
1 : Previous speed 
2 : Minimum speed (Auto-run) 
3 : Previous speed (Auto-run) 
1 
If set to 0 or 2, drive will always start from 
minimum speed. 
If set to 1 or 3, drive ramps up to the operating 
speed prior to the last STOP command. 
If set to 2 or 3, the status of digital input 1 
controls drive to start or stop. The start and 
stop button on the drive will not function in this 
case. 
P-32 Boost Frequency 0 to P-09 P-09 
Drive boost frequency level applied to the 
motor during the Boost Period  
If set to zero, the boost start up process will be 
disabled. 
5s 
Time for which the startup boost period is 
applied.  During this period, the output 
frequency is set to P-32 and the voltage 
increases linearly from P-11 to P-07.   
P-33 Boost Period duration  0.0 to 150s 
Setting P-33 to zero disables boost. 
P-34 
Brake chopper 
enable  
(not S1) 
0 : Disabled 
1 : Enabled with s/w protection 
2 : Enabled without s/w 
protection 
0 
Software protection for Invertek standard brake 
resistors (200W). 
For Non-Invertek approved resistors and higher 
braking applications set to 2. 
Analog input 
scaling 0 … 500.0% 100% Analog input scaling, resolution 0.1%.   P-35 
Serial 
Communications 
address 
Adr :  0 disable,  1..63 1 
MODBUS enable /  
baudrate select 
OP-buS (fixed at 115.2 kbps) 
9.6k to 115.2kbps (Modbus) 0P-buS 
13
P-36 
Trip enable / delay 
0  (no trip),  
 t   30, 100, 1000, 3000 (ms) 
 r   30, 100, 1000, 3000 (ms)) 
t 3000 
(3 second 
trip) 
Adr : Unique drive address for communication 
network 
When set to OP-buS, MODBUS disabled.  
Communication with Optistick, PDA, and 
Optiport E2 possible   
Setting a baudrate enables MODBUS at that 
baudrate and disables OP-buS.   
The time before a trip in the event of a 
communication loss can be set in milliseconds.  
Setting “0” disables the communications trip.  
“t” indicates the drive will trip if time exceeded.  
“r” indicates the drive will ramp to stop if time 
exceeded. 
P-37 Access code definition 0 to 9 999 101 
Defines Extended Parameter Set access code, 
P-14 
Parameter access 
lock P-38 
0: Parameters can be changed 
& automatically saved on 
power down  
1: Read-only. No changes 
allowed.  
0 
Controls user access to parameters. When P-
38 = 0, all parameters can be changed and 
these changes will be stored automatically. 
When P-38 = 1, parameters are locked and 
cannot be changed. 
P-39 Analog input offset -500.0 … 500.0% 0% Introduces an offset to the analog input level with a resolution 0.1%.   
P-40 Display speed scaling factor 0.000 to 6.000 
0 
(disabled) 
Custom scaling factor applied to drive speed. If 
P-10 = 0, speed in Hz scaled by this factor.  If 
P-10 > 0, speed in RPM scaled. Displayed as 
real-time variable on the drive display, 
indicated by a “c”. 
P-41 User PI Proportional Gain 0.0 ... 30.0 1.0 
Higher value used for high inertia. Too high a 
value gives instability. 
P-42 User PI Integral time constant 0.0s ... 30.0s 1.0s 
Higher value gives slower, more damped 
response. 
P-43 User PI operating mode 
0: Direct 
1: Inverse 0 
If an increasing feedback signal should 
increase the speed of the motor, set to 
‘Inverse’ mode. 
P-44 User PI reference select 
0: Digital 
1: Analog 0 
Sets the source for the PI control reference 
signal. When set to 1, analog input 1 is used. 
P-45 User PI digital reference 0 … 100% 0.0 % Sets the preset reference used when P-44 = 0. 
P-46 User PI feedback select 
0 : 2nd analog input (T4) 
1 : 1st  analog input (T6) 
2 : motor load current 
0 This parameter selects the feedback signal source. 
P-47 2nd analog input format 
0..10V,  0..20mA,   
t   4..20mA,   r   4..20mA, 
t   20..4mA    r   20..4mA 
0 ..10V 
Selects the format of the 2nd analog input. 
“t” indicates the drive will trip if signal removed 
when drive is enabled.  
“r” indicates the drive will ramp to Preset Speed 
1 if signal is removed when drive is enabled 
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Boost Starting Cycle 
The unique operating mode of the single phase output drive is that on starting it always goes though a Boost Starting Cycle.  During 
this cycle the drive applies the Boost Frequency (P-32) to the motor and the motor voltage is increased from the boost voltage level (P-
11) to the motor rated level (P-07).  At the end of the cycle the drive will then ramp to the desired operating frequency (speed).  
 
                              
 
Fan and Pump Applications requiring energy saving 
 
 
For fan and pump applications requiring energy saving the V/F 
characteristic of the drive can be adjusted using parameters P-
28 and P-29. 
 
Typical values to set are: 
 
P-28 = P-07/4 = 220/4 = 55V 
 
P-29 = P-09/2 = 50/2 = 25 Hz 
 
Increasing the acceleration ramp time (P-03), deceleration 
ramp time (P-04) and boost starting time (P-33) should also be 
considered 
7.3. P-00 Read Only Drive Status Parameters 
 Description Display range Explanation 
P00-01 1st Analog input value 0 … 100% 100% = max input voltage 
P00-02 2nd Analog input value 0 … 100% 100% = max input voltage 
P00-03 Speed reference input 0… P-01 Displayed in Hz if P-10 = 0, otherwise displayed in RPM 
P00-04 Digital input status Binary value Drive digital input status 
P00-05 Reserved 0 Reserved 
P00-06 Reserved 0 Reserved 
P00-07 Applied motor voltage 0 … 250V AC Value of RMS voltage applied to motor 
P00-08 DC bus voltage 0 … 1000V dc Internal DC bus voltage 
P00-09 Internal Heatsink 
temperature -20 … 100 °C 
Temperature of heatsink in °C 
P00-10 Hours run meter 0 to 99 999 hours Not affected by resetting factory default parameters 
P00-11 Run time since last trip (1) 
0 to 99 999 hours 
Run-time clock stopped by drive disable (or trip), reset on 
next enable only if a trip occurred.  Reset also on next 
enable after a drive power down. 
P00-12 Run time since last trip (2) 
0 to 99 999 hours 
Run-time clock stopped by drive disable (or trip), reset on 
next enable only if a trip occurred (under-volts not 
considered a trip)  –  not reset by power down / power up 
cycling unless a trip occurred prior to power down 
P00-13 Run time since last disable 0 to 99 999 hours Run-time clock stopped on drive disable, value reset on next enable 
P00-14 Drive Effective Switching 
Frequency 
4 to 32 kHz 
Actual drive effective output switching frequency.  This 
value maybe lower than the selected frequency in P-17 if 
the drive is too hot.  The drive will automatically reduce the 
switching frequency to prevent an over temperature trip 
and maintain operation. 
P00-15 DC bus voltage log 0 … 1000V 8 most recent values prior to trip, updated every 250ms 
P00-16 Thermistor temperature 
log -20 … 120 °C 
8 most recent values prior to trip, updated every 250ms 
P00-17 Motor current 0 to 2x rated 
current 
8 most recent values prior to trip, updated every 250ms 
P00-18 Software ID, IO & motor 
ctrl e.g.  “1.00”,  “47AE” 
Version number and checksum.   
“1” on LH side indicates I/O processor,   
“2“ indicates motor control 
P00-19 Drive serial number 000000 … 999999 
00-000 … 99-999 
Unique drive serial number  
e.g.   540102 / 32 / 005 
P00-20 Drive identifier Drive rating  Drive rating, drive type  e.g. 0.37, 1 230,1P-out 
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7.3.1. Parameter group zero access and navigation 
When P-14 = P-37, all P-00 parameters are visible.  Default value is 101. 
 
When the user scrolls to P-00, pressing  will display “P-00  A”, where A represents the secondary number within P-00. (i.e. 1 to 
20).  The User can then scroll to the required P-00 parameter. 
 
Pressing  once more will then display the value of that particular group zero parameter. 
 
For those parameters which have multiple values (e.g. software ID), pressing the  and   keys will display the different values within 
that parameter. 
 
Pressing  returns to the next level up.  If  is then pressed again (without pressing  or ), the display changes to the next level 
up (main parameter level, i.e. P-00). 
If  or   is pressed whilst on the lower level (e.g. P00-05) to change the P-00 index, pressing <NAVIGATE> quickly displays that 
parameter value.  
 
 
8. Analog and Digital Input Configurations 
8.1. Terminal mode (P-12 =0) 
P-15 Digital input 1 (T2) Digital input 2 (T3) Digital input 3 (T4) Analog input (T6) Comments 
0 Open: Stop (disable) Open : Analog speed ref Analog input  1 reference No effect  Closed: Run (enable) Closed : Presetspeed1 
Open: Stop (disable) Open: Analog speed ref Open: Preset speed 1 Analog input  1 
reference 1 Closed: Run (enable) Closed:Preset speed 1/2 Closed:Preset speed 2  
Digital Input 2 Digital Input 3 Preset Speed 
Open Open Preset Speed 1  
Closed Open Preset Speed 2 
Open Closed Preset Speed 3 
2 Open: Stop (disable) Closed: Run (enable) 
Closed Closed Preset Speed 4 
Open: Preset speeds 
1-4 
Closed: Max Speed       
(P-01) 
5 Preset speeds 
selectable.  
Note: Max speed (P-01) 
must be set to the highest 
sped required. 
 
3 1) Open: Stop (disable) Closed: Run (enable) 
Open : Analog speed ref
Closed : Preset speed 1 
External trip input : 
Open: Trip,  
Closed: Run 
Analog input  1 
reference 
Connect external 
thermistor type PT100 or 
similar to  digital input 3 
4 Open: Stop (disable) Closed: Run (enable) 
Open : Analog input 1 
Closed : Analog input 2 Analog input 2 reference 
Analog input  1 
reference 
Switches between analog 
inputs 1 and 2 
5 Open: Stop (disable) Closed: Run (enable) 
Open: Run 
Closed: Fast Stop 
Open : Analog speed ref 
Closed : Preset speed 1 
Analog input  1 
reference 
Close digital input 2 to 
carry out a fast stop (P-
24), provided P-05=0 
6 1) Open: Stop (disable) Closed: Run (enable) No effect 
External trip input : 
Open: Trip,  
Closed: Run 
Analog input  1 
reference 
Connect external 
thermistor type PT100 or 
similar to  digital input 3 
7 Open: Stop (disable) Closed: Run (enable) 
Open: Run 
Closed: Fast Stop 
External trip input : 
Open: Trip,  
Closed: Run 
Analog input  1 
reference 
Close digital input 2 to 
carry out a fast stop (P-
24), provided P-05=0 
Digital Input 3 Analog Input 1 Preset Speed 
Open Open Preset Speed 1 
Closed Open Preset Speed 2 
Open Closed Preset Speed 3 
8  Open: Stop (disable) Closed: Run (enable) No effect 
Closed Closed Preset Speed 4 
 
Digital Input 3 Analog Input 1 Preset Speed 
Open Open Preset Speed 1 
Closed Open Preset Speed 2 
Open Closed Preset Speed 3 
9 Open: Stop (disable) Closed: Run (enable) 
Open: Run 
Closed: Fast Stop 
Closed Closed Preset Speed 4 
Close digital input 2 to 
carry out a fast stop (P-
24), provided P-05=0 
10 Normally Open (NO) Momentary close to run 
Normally  Closed (NC) 
Momentary open to stop
Open : Analog speed ref 
Closed: Preset speed 1 
Analog input  1 
reference  
11 Normally Open (NO) Momentary close to run 
Normally  Closed (NC) 
Momentary open to stop
Normally Open (NO) 
Momentary close for Fast 
stop 
Analog input  1 
reference 
Close digital input 3 to 
carry out a fast stop (P-
24), provided P-05=0 
12 Open: Stop (disable) Closed: Run (enable) 
Open: Fast Stop 
(disable) 
Closed: Run (enable) 
Open : Analog speed ref 
Closed : Preset speed 1 
Analog input  1 
reference  
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Typical Applications 
   
Analog speed input with 1 preset speed  Analog speed input with 2 preset speeds 4 preset speeds and max speed select 
switch.  Effectively giving 5 preset speeds 
   
Analog speed input with 1 preset speed 
and motor thermistor trip 
Local or remote analog speeds  
(2 analog inputs) 
Push button start, stop and fast stop using 
2nd deceleration ramp 
8.2. Keypad mode (P-12 = 1 or 2) 
P-15 Digital input 1 (T2) Digital input 2 (T3) Digital input 3 (T4) Analog input (T6) Comments 
0, 1, 
5, 
8..12 
Open: Stop (disable) Closed : remote UP 
push-button 
Closed : remote DOWN 
push-button No effect    Closed: Run (enable) 
2 Open: Stop (disable) Closed : remote UP push-button 
Closed : remote DOWN 
push-button 
Open : Keypad speed ref 
+24V  : Preset speed 1    Closed: Run (enable) 
3 1) Open: Stop (disable) Closed: Run (enable) 
Closed : remote UP 
push-button 
External trip input : 
Open: Trip, Closed: Run 
Closed : remote DOWN 
push-button 
Connect external 
thermistor type PT100 or 
similar to digital input 3  
4 Open: Stop (disable) Closed: Run (enable) 
Closed : remote UP 
push-button 
Open : Keypad speed ref
Closed  : Analog input 1 Analog input 1  
6 1) Open: Stop (disable) Closed: Run (enable) No effect 
External trip input : 
Open: Trip, Closed: Run 
Open : Keypad speed ref 
+24V  : Preset speed 1 
Connect external 
thermistor type PT100 or 
similar to digital input 3 
7  Open: Forward Stop Closed: Forward Run 
Open: Run 
Closed: Fast Stop 
External trip input : 
Open: Trip, Closed: Run 
Open : Keypad speed ref 
+24V  : Preset speed 1 
Close digital input 3 to 
carry out a fast stop (P-
24), provided P-05=0 
 
Example Wiring 
 
  
 
Remote push button speed control   
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NOTE By default if the enable signal is present the drive will not Enable until the START button is pressed. To automatically enable the drive 
when the enable signal is present set P-31 = 2 or 3.  This then disables the use of the START & STOP buttons 
8.3. MODBUS control mode (P12 = 3 or 4)  
P-15 Digital input 1 (T2) Digital input 2 (T3) Digital input 3 (T4) Analog input (T6) Comments 
0..2, 
4..5, 
8..12 
Open: Stop (disable) No effect Closed: Run (enable) No effect No effect 
Run and stop commands 
given via the RS485 link 
and Digital input 1 must be 
closed for the drive to run. 
3 1) Open: Stop (disable) Closed: Run (enable) 
Connect external 
thermistor type PT100 or 
similar to  digital input 3  
Open : Master speed ref External trip input : 
Open: Trip, Closed: Run No effect Closed : Preset speed 1 
6 1) Open: Stop (disable) Closed: Run (enable) 
Open : Master speed ref
Closed : Analog input 
External trip input : 
Open: Trip, Closed: Run Analog input reference 
7 1) Open: Stop (disable) Closed: Run (enable) 
Open : Master speed ref
Closed : keypad speed 
ref 
External trip input : 
Open: Trip, Closed: Run No effect 
Master Speed Ref - start 
and stop controlled via 
RS485. Keypad Speed Ref 
- drive auto runs if digital 
input 1 closed, depending 
on P-31 setting 
 
Further information the MODBUS RTU Register Map information and communication setup; please refer to the Advanced User Guide. 
 
8.4. User PI control mode (P-12 = 5 or 6) 
P-15 Digital input 1 (T2) Digital input 2 (T3) Digital input 3 (T4) Analog input (T6) Comments 
0, 2, 
4..5, 
8..12 
Open: Stop (disable) 
Closed: Run (enable) 
Open : PI control 
Closed : Preset speed 1 PI feedback analog input No effect  
1 Open: Stop (disable) Closed: Run (enable) 
Open : PI control PI feedback analog input Analog input 1  Closed : Analog input 1 
3, 6, 7 
1)
Open: Stop (disable) 
Closed: Run (enable) 
Open :  PI control 
Closed : Preset speed 1 
External trip input : 
Open: Trip, Closed: Run PI feedback analog input 
Connect external 
thermistor type PT100 or 
similar to  digital input 3  
 
Example Wiring 
   
Remote closed loop PI feedback control 
with Local Preset speed 1 
Remote closed loop PI feedback control 
with Local Analog speed input 
Remote closed loop PI feedback control 
with Local Preset speed 1 and motor 
thermistor trip 
 
 
NOTE By default the PI reference is set for a digital reference level set in P-45. 
When using an Analog reference set P-44 = 1 (analog) and connect reference signal to analog input 1 (T6). 
The default settings for proportional gain (P-41), integral gain (P-42) and feedback mode (P-43) are suitable for most HVAC and 
pumping applications. 
 
The analog reference used for PI controller can also be used as the local speed reference when P15=1. 
 
 
 
Further information on configuring the PI controller for typical feedback applications; please refer to the Advanced User Guide. 
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9. Troubleshooting 
9.1. Fault messages 
Fault Code Description Corrective Action 
P-def Factory Default parameters have been loaded 
Press STOP key, drive is ready to configure for particular 
application 
O-I 
 
Over current on drive 
output.  
Excess load on the motor. 
Over temperature on the 
drive heatsink 
Motor at constant speed: investigate overload or malfunction.  
Motor starting: load stalled or jammed. Check for motor wiring error. 
Motor accelerating/decelerating: The accel/decel time too short 
requiring too much power. If P-03 or P-04 cannot be increased, a 
bigger drive is required. Cable fault between drive and motor. 
I. t-trP Drive has tripped on overload after delivering 
>100% of value in P-08 for a 
period of time. 
Check to see when the decimal points are flashing (drive in 
overload) and either increase acceleration ramp (P-03) or decrease 
motor load. Check cable length is within drive specification. Check 
the load mechanically to ensure it is free, and no jams, blockages 
or other mechanical faults exist 
OI-b Brake channel over current Over current in the brake resistor circuit. Check the cabling to the brake resistor. Check the brake resistor value. Ensure minimum 
resistance values from the rating tables are observed. (S2 only) 
OL-br Brake resistor overload Brake resistor overload. Increase deceleration time, reduce load inertia or add further brake resistors in parallel. Ensure minimum 
resistance values from the rating tables are observed. (S2 only) 
PS-Trp Internal power stage fault Check wiring to motor, look for ph-ph or ph-Earth short circuit.  Check drive ambient temp, additional space or cooling needed? 
Check drive is not forced into overload. 
O.Uo1t Over voltage on DC bus Supply problem, or increase decel ramp time P-04. 
U.Uo1t Under voltage on DC bus This occurs routinely when power is switched off. If it occurs during running, check power supply voltage. 
O-t Heatsink over temperature Check drive ambient temp.  Additional space or cooling required. 
U-t Under temperature Trip occurs when ambient temperature is less than -10°C.  Temperature must be raised over -10°C in order to start the drive. 
th-Flt Faulty thermistor on heatsink. 
Refer to your IDL Authorised Distributor. 
E-triP External trip (on digital Input 3) 
E-trip requested on digital input 3.  Normally closed contact has 
opened for some reason. 
If motor thermistor is connected check if the motor is too hot. 
SC-trP Comms loss trip Check communication link between drive and external devices. Make sure each drive in the network has its unique address. 
data-F Internal memory fault. Parameters not saved, defaults reloaded. Try again. If problem recurs, refer to your IDL Authorised 
Distributor. 
4-20 F Analog input current out of range 
Check input current in range defined by P-16 & P-47. 
SC-FLt Internal drive Fault Refer to your IDL Authorised Distributor. 
FAULTY Internal drive Fault Refer to your IDL Authorised Distributor. 
 
10. Technical data 
10.1. Environmental 
 
Operational ambient temperature range:  0 … 50°C (frost and condensation free) 
Storage ambient temperature range: -40 … 60°C 
Maximum altitude: 2000m.  Derate above 1000m : 1% / 100m 
Maximum humidity: 95%, non-condensing 
10.2. Rating tables 
110-115V ±10% - 1 Phase Input  
kW HP Frame 
Size 
Nominal 
Input 
Current 
Fuse or 
MCB 
(type B) 
Supply 
Cable 
Size 
Nominal 
Output 
Current 
150% 
Output 
Current 
60 secs 
Motor 
Cable 
Size 
Max 
Motor 
Cable 
Length 
Min 
Brake 
Res 
Value 
mm2 mm2      Amps Amps Amps Amps m Ω 
- 0.5 1 12.4 10 1.5 7 10.5 1.5 25 - 
- 0.75 2 16.1 16 2.5 10.5 15.8 1.5 50 47 
200-240V ±10% - 1 Phase Input  
kW HP Frame 
Size 
Nominal 
Input 
Current 
Fuse or 
MCB 
(type B) 
Supply 
Cable 
Size 
Nominal 
Output 
Current 
150% 
Output 
Current 
60 secs 
Motor 
Cable 
Size 
Max 
Motor 
Cable 
Length 
Min 
Brake 
Res 
Value 
      Amps Amps mm2 Amps Amps mm2 m Ω 
0.37 0.5 1 6.8 6 1.5 4.3 6.5 1.5 25 - 
0.75 1 1 12.8 10 1.5 7 10.5 1.5 25 - 
1.1 1.5 2 16.2 16 2.5 10.5 15.8 1.5 50 47 
 
Output Frequency range: 0 - P-01 (500Hz max) 
 
 
10.3. Maximum supply ratings for UL compliance: 
Drive rating Maximum supply voltage Maximum supply 
short-circuit current 
115V ratings – 
0.5HP to 1 HP 
120V rms (AC) 5kA rms (AC) 
230V ratings –  
0.37kW (0.5HP) to 1.1kW (1.5HP) 
240V rms (AC) 5kA rms (AC) 
 
All the drives in the above table are suitable for use on a circuit capable of delivering not more than the above specified maximum 
short-circuit Amperes symmetrical with the specified maximum supply voltage. 
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11. Enclosed IP55 / NEMA 12 Drives 
11.1. Mechanical Installation 
• Store the Optidrive in its box until required. Storage should be clean and dry and within the temperature range –40°C to +60°C 
• Install the Optidrive on a flat, vertical, flame-resistant, vibration-free mounting within a  suitable enclosure, according to 
EN60529 if specific Ingress Protection ratings are required 
• The Optidrive must be installed in a pollution degree 1 or 2 environment  
• The IP55/NEMA 12 drive is intended for INDOOR USE ONLY  
• Ensure that all terminals are tightened to the appropriate torque setting 
11.2. Mechanical dimensions and mounting 
   
 
 
A B C D E F G H I J Drive 
Size mm in mm in mm in mm in mm in mm in mm in mm in mm in mm in 
1 200 7.87 166 6.54 - - 141 5.55 33 1.30 162 6.38 140 5.51 128 5.04 4.2 0.17 8.4 0.33 
2 310 12.20 276 10.87 - - 251 9.88 33 1.30 176 6.93 164 6.46 153 6.02 4.2 0.17 8.4 0.33 
 
Control Terminal Torque Settings of 0.5 Nm (4.5 lb-in)   Power Terminal Torque Settings of 1 Nm (9 lb-in) 
 
 
 
The IP55 / NEMA 12 Optidrives can be installed side-by-side 
with their heatsink flanges touching.  This gives adequate 
ventilation space between drives.  
 
If the IP55 Optidrive is to be installed above another drive or 
any other heat-producing device, the minimum vertical spacing 
is 150mm (5.9 inches) 
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11.3. Gland Sizes & Lock off 
 
Some types of gland nut will require modification for correct installation. Remove one or more flanges as 
shown until the nut will fit in the apertures.  
 
Any Metal conduit used MUST be earth bonded by means of suitable earthing washer or gland adaptor. 
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Gland Hole Sizes: 
 Input (A) & Output (B) 
Power (Φ) 
Centre Knockout (C) 
(Φ) 
Terminal Cover (D)  
Knockout (Φ) 
Size 1 (22mm) (22mm) (17mm) 
Size 2 (25mm) (22mm) (17mm) 
 
Recommended Gland Type: SkinTop UL approved (UL94-V0) Type12/IP55 non-metallic cable gland or  
non-rigid conduit 
 
 Input (A) & Output (B) 
Power (Φ) 
Centre Knockout (C) 
(Φ) 
Terminal Cover (D)  
Knockout (Φ) 
Size 1 PG13.5 / M20 PG13.5 / M20 PG9 / M16 
 Size 2 & 3 PG16 / M25 PG13.5 / M20 PG9 / M16 
 
 
 
Lock Off: 
 
On the switched models the main power isolator switch can be locked in the ‘Off’ position using a 20mm 
standard shackle padlock (not supplied). 
11.4. Removing the Terminal Cover 
To access the connection terminals, the drive front cover needs to be removed as shown below. 
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11.5. Connection Diagram  
11.5.1. IP55/NEMA 12 Switched 
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11.6. Using the REV/0/FWD selector switch (Switched version only) 
By adjusting the parameter settings the Optidrive can be configured for multiple applications and not just for Forward or Reverse. 
 
This could typically be for Hand/Off/Auto applications (also known and Local/Remote) for HVAC and pumping industries. 
 
     
Parameters to 
Set 
23
Switch Position 
P-12 
Notes 
P-15 
Factory Default Configuration 
Run Forward STOP Run Forward 0 0 Run Forward with speed controlled from the 
Local POT 
STOP STOP Run Forward 0 5 
Run Forward with speed controlled from the 
Local POT  
Preset Speed 1 provides a ‘Jog’ Speed set in 
P-20 
Preset Speed 1 STOP Run Forward 0 1 
Run Forward with speed controlled from the 
Local POT  
Preset Speed 1 provides a ‘Jog’ Speed set in 
P-20 
Run in Auto STOP Run in Hand 0 4 
Run in Hand – Speed controlled from the Local 
POT 
Run in Auto - Speed controlled using Analog 
input 2 e.g. from PLC with 4-20mA signal.  
Run in Speed 
Control STOP Run in PI Control 5 1 
In Speed Control the speed is controlled from 
the Local POT  
In PI Control, Local POT controls PI set point 
Run in Preset 
Speed Control STOP Run in PI Control 5 
0, 2, 4,5, 
8..12 
In Preset Speed Control, P-20 sets the Preset 
Speed 
In PI Control, POT can control the PI set point  
(P-44=1) 
Run in Hand STOP Run in Auto 3 6 Hand – speed controlled from the Local POT  Auto – Speed Reference from Modbus 
Run in Hand STOP Run in Auto 3 3 
Hand – Speed reference from Preset Speed 1 
(P-20) 
Auto – Speed Reference from Modbus 
 
 
NOTE To be able to adjust parameter P-15, extended menu access must be set in P-14 (default value is 101) 
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Application Note AN-ODE-2-038 
Title Modbus RTU Communications 
Revision History 
Version Comments Author Date 
1.00 First Release PAE 15/6/07 
1.01 Revised to new format, additional information added KB 4/8/07 
1.02 Previous version PAE 11/06/08 
1.03 Revised to new format PAE 09/03/09 
1.04 Previous errors corrected, additional information added KB 05/01/11 
1.05 Revised numbering system implemented KB 3/10/11 
Overview 
Optidrive E2 drives support Modbus RTU communications, allowing a network of drives to be controlled and 
monitored by any Modbus RTU capable PLC or control system. The Optidrive is always a Slave to an external Modbus 
RTU Master. This document describes the registers and functions available. 
Optidrive E2 Modbus RTU Specification 
Protocol Modbus RTU 
Error check CRC 
Baud rate 9600bps, 19200bps, 38400bps, 57600bps, 115200bps (default) 
Data format 1 start bit, 8 data bits, 1 stop bits, no parity. 
Physical signal RS 485 (2-wire) 
User interface RJ11 
Modbus Telegram Structure 
The following Modbus Commands are supported 
 03 Read Holding Registers 
 06 Write Single Holding Register 
 commands. The telegram structure is as follows:- 
 
Command 03 – Read Holding Registers  Command 06 – Write Single Holding Register 
Master Telegram Length  Slave Response Length  Master Telegram Length  Slave Response Length 
Slave Address 1 Byte  Slave Address 1 Byte  Slave Address 1 Byte  Slave Address 1 Byte 
Function Code (03) 1 Byte  Starting Address 1 Byte  Function Code (06) 1 Byte  Function Code (06) 1 Byte 
1st Register Address 2 Bytes  1st Register Value 2 Bytes  Register Address 2 Bytes  Register Address 2 Bytes 
No. Of Registers 2 Bytes  2nd Register Value 2 Bytes  Value 2 Bytes  Register Value 2 Bytes 
CRC Checksum 2 Bytes  Etc...    CRC Checksum 2 Bytes  CRC Checksum 2 Bytes 
    CRC Checksum 2 Bytes         
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RJ45 Data Connection Pin Configuration 
For drives with software V1.02 & 
later 
 
Typical MODBUS configuration 
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Memory Map 
Table 1: Control and status registers 
Note : All registers are Holding Registers 
 
Register 
Number 
Parameter 
Number 
Upper byte Lower Byte Format Min Max Command Type Scaling 
1* - Control Word WORD 0 15 03,06 R/W See Below 
2* - Frequency Setpoint S16 0 5000 03,06 R/W 1dp, e.g. 100 = 10.0Hz 
3* - Reserved - - - 03,06 R/W  
4* - Modbus ramp control time U16 0 60000 03,06 R/W 2dp, e.g. 500 = 5.00s 
5 - Reserved - - - 03 R  
6* - Error code Drive status - - - 03 R See Below 
7* - Output Frequency S16 0 5000 03 R 1dp, e.g. 100 = 10.0Hz 
8* - Motor Current U16 0 - 03 R 1dp, e.g. 100 = 10.0A 
9* - Reserved - - - 03 R  
10 - Reserved - - - 03 R  
11 P00-04 Digital Input Status WORD 0000 1111 03 R See Below 
12 P00-20 Rating ID U16 - - 03 R Internal Value 
13 P00-20 Power rating U16 - - 03 R 2dp, e.g. 37 = 0.37kW / HP 
14 P00-20 Voltage rating U16 - - 03 R Supply Voltage 
15 P00-18 IO processor software version U16 - - 03 R 2dp, e.g. 103 = 1.03 
16 P00-18 Motor control processor software version U16 - - 03 R 2dp, e.g. 103 = 1.03 
17 P00-20 Drive type U16 - - 03 R Internal Code 
18 - Reserved - - - 03 R  
19 - Reserved - - - 03 R  
20 P00-01 Analog 1 input result U16 0 1000 03 R 1dp, e.g. 500 = 50.0% 
21 P00-02 Analog 2 input result U16 0 1000 03 R 1dp, e.g. 500 = 50.0% 
22 P00-03 Speed reference value S16 0 5000 03 R 1dp, e.g. 500 = 50.0Hz 
23 P00-08 DC bus voltages U16 0 1000 03 R 600 = 600 Volts 
24 P00-09 Drive temperature S16 -10 150 03 R 50 = 50°C 
25 to 30 - Reserved - - - 03 R  
* When using the external fieldbus gateways (PROFIBUS, DEVICENET, ETHERNET) these registers are available. 
Format 
WORD = WORD Format, functions assigned to individual bits 
S16 = Signed 16 Bit Integer 
U16 = Unsigned 16 bit Integer 
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Control and Status Register Descriptions 
Read and write registers 
Register 1: Drive command 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
High byte Low byte 
 
Bit 0: Run/Stop command: Set to 1 to enable the drive. Set to 0 to stop the drive.   
Bit 1:  Fast stop request. Set to 1 to enable drive to stop with 2nd deceleration ramp. 
Bit 2: Reset request. Set to 1 in order to reset the drive if drive is under trip condition.  
User must clear this bit when drive is under normal condition to prevent un-expected reset. 
Bit 3: Coast stop request. Set to 1 to issue a coast stop command. 
 
For normal operation, Bit 3 has the highest priority, bit 0 has the lowest priority (bit 3>bit 1>bit 0). For example if 
user set command as 0x0009, drive will do a coast stop rather than run. For normal run/start, just set this register to 
1. 
 
Note that stat/stop(bit 0), fast stop(bit 1) and coast stop(bit 3) only works if P-31= 0 or 1. Otherwise, start/stop 
function is controlled by drive control terminals.  Reset function(bit  2) works all the time as long as drive is operated 
under Modbus control mode (P-12=3 or 4). 
Register 2: speed reference setup 
This register holds the speed reference value with one decimal place (200 = 20.0Hz). The maximum speed reference 
value is limited by P-01. 
Register 4: Acc/Dec ramp setup 
This register specifies the drive acceleration and deceleration ramp time. The same value is applied simultaneously 
to the acceleration and deceleration ramp times. This register is only active when P-12 = 4. 
Read only registers 
Register 6: Drive status and error code 
High byte gives drive error code. (Valid when drive tripped, see appendix for details) 
Low byte gives drive status  (0: drive stopped, 1: drive running, 2: drive tipped) 
Register 7: Motor speed information 
This register gives motor speed information. The data is in Hz and with one decimal place ( i.e. 234 = 23.4Hz) 
Register 8: Motor current 
This register gives motor current information. The data is in Amp with one decimal place (i.e. 87 = 8.7A) 
Register 11: Digital input status 
The value in this register represents the drive terminal digital input status (Digital input 1 to 4). Lowest bit indicates 
digital input 1 status.  
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Register 12: Rating ID 
This register gives the following information: 
Drive size, drive type, Power units and Power value decimal places  
 
Register value (16 bits HEX format): 
X X X X h 
     Power Units 0 kW 
      1 HP 
     Drive Type 4 E2 
     Power Decimal Places 0 No Decimal Places 
      1 One Decimal Place 
      2 Two Decimal Places 
     Drive Frame Size 1 Frame Size 1 
      2 Frame Size 2 
      3 Frame Size 3 
NOTE : Power decimal places is used for register 13 (Power rating). For example, if we have value x1x0h in register 
12 and value 15 in register 13, this gives the drive power as 1.5KW. If we have value x0x0h in register 12 and same 
value 15 in register 13, this gives drive power as 15KW. Or if we have x1x1h in register 12 and 5 in register 13, then 
the drive power rating is 0.5HP. If we have x0x1h in register 12 and 5 in register 13, this gives drive power rating as 
5HP. 
Register 13: Power rating 
Combined with the value in register 12, this gives the drive power rating information  
Register 14: Voltage level 
This register gives the rated input voltage for the drive.  
 
i.e. 230 : 230V    400: 400V 460: 460V 
Register 15: Software version 
This register contains the drive software version info. Value includes two decimal places. 
i.e. 103 means version 1.03 
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Table 2: Parameter registers 
All user adjustable parameters within the drive are accessible by Modbus, and can be Read or Written to. For further 
information regarding the parameter functions and specific settings, please refer to the User Guide. 
 
Register Parameter Description Format Min Max Data format 
129 01 Max speed limit U16 0 5*P-09 Internal value (3000 = 50.0Hz) 
130 02 Min speed limit U16 0 P-01 Internal value (3000 = 50.0Hz) 
131 03 Accel ramp time U16 0 60000 2dp, e.g. 300=3.00s 
132 04 Decel ramp time U16 0 60000 2dp, e.g. 300=3.00s 
133 05 Stop mode select 
U16 0 2 0: Ramp to stop 
1: Coast to stop 
2: Ramp to stop 
134 06 Energy save 
U16 0 1 0: Disabled 
1: Enabled 
135 07 Motor rated voltage 
U16 0 250 
500 
 
136 08 Motor rated current U16 0 Drive Rating Dependent 1dp, e.g. 100 = 10.0A 
137 09 Motor rated frequency U16 25 500 Data unit is in Hz 
138 10 Motor rated speed 
U16 0 30000 Maximum value equals to the sync speed of a 
typical 2-pole motor 
139 11 Boost voltage value 
U16 0 Size 1 - 0 to 200 
Size 2 - 0 to 150 
Size 3 - 0 to 100 
1dp, e.g. 100 = 10.0%  
140 12 Control mode 
U16 0 6 0: Terminal Control 
1: Keypad forward only 
2: Keypad forward and reverse 
3: Modbus control mode 
4: Modbus control with ramp control 
5 : PID control 
6 : PID control with analog speed sum 
141 13 Trip log U16 See Appendix for Details 
142 14 Access code U16 0 9999  
143 15 Digital input function U16 0 12 See user guide for function details 
144 16 Analog input format 
U16 0 6 0: 0…10V 
1: b 0…10V 
2: 0…20mA 
3: t 4…20mA 
4: r 4…20mA 
5: t 20…4mA 
6: r 20…4mA 
145 17 Effective switching frequency 
U16 0 5 
(Drive Rating Dependent) 
0 = 4KHz 
1 = 8KHz 
2 = 12Khz 
3 =16KHz 
4 = 24KHz 
5 = 32KHz 
146 18 Relay output function U16 0 7 See user guide for function details 
147 19 Digital output limit U16 0 1000 100 = 10.0% 
148 20 Preset speed 1 U16 -P-01 P-01 Internal value (3000 = 50.0Hz) 
149 21 Preset speed 2 U16 -P-01 P-01 Internal value (3000 = 50.0Hz) 
150 22 Preset speed 3 U16 -P-01 P-01 Internal value (3000 = 50.0Hz) 
151 23 Preset speed 4 U16 -P-01 P-01 Internal value (3000 = 50.0Hz) 
152 24 2nd deceleration ramp U16 0 2500 250 = 2.50s 
153 25 Analog output function U16 0 9 See user guide for function details 
154 26 Skip frequency  U16 0 P-01 Internal value (3000 = 50.0Hz) 
155 27 Skip freq band  U16 0 P-01 Internal value (3000 = 50.0Hz) 
156 28 V/F adjust voltage U16 0 P-07 100 = 100V 
157 29 V/F adjust frequency U16 0 P-09 50 = 50Hz 
158 30 Start mode select 
U16 0 6 0: Edgr-r 
1: Auto_0 
2…6: Auto_1 to Auto_5 
159 31 Keypad restart mode U16 0 3 See user guide for details 
160 32 DC injection enable U16 0 250 250= 25.0s 
161 33 Spin start enable U16 0 1  
162 34 Brake circuit enable U16 0 2 See user guide for function details 
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Register Parameter Description Format Min Max Data format 
163 35 Analog input scaling U16 0 5000 100 = 10% 
164 36 
Drive address (Low byte)  0 63 Drive comms address 
Baudrate select 
 1 6 1 = Optibus fixed baudrate 
2 = 9K6 
3 = 19K2 
4 = 38K4 
5 = 57K6 
6 = 115K2 
Trip time setup  0 8 See user guide for more information 
165 37 Access code definition U16 0 9999  
166 38 Parameter lock 
U16 0 1 0: Unlock 
1: Locked 
167 39 Analog input offset U16 -5000 5000 1dp, e.g.  300=30.0% 
168 40 Display scaling factor U16 0 6000 3dp, e.g.100 = 0.100 
169 41 User PI P gain U16 1 300 1dp, e.g. 10  = 1.0 
170 42 User PI I time constant U16 0 300 1dp, e.g. 10 = 1.0s 
171 43 User PI mode select U16 0 1 See user guide for more information 
172 44 User PI reference select U16 0 1 See user guide for more information 
173 45 User PI digital reference U16 0 1000 1dp, e.g. 100 =10.0% 
174 46 User PI feedback select U16 0 3 See user guide for more information 
175 47 2nd an input format 
U16 0 5 0: 0...10V 
1: 0…20mA 
2: t 4...20mA 
3: r 4...20mA 
4: t 20...4mA 
5: r 20...4mA 
Parameter Registers – Additional Information 
Register 164 – Communications Configuration 
This Register entry contains multiple data entries, as follows 
High Byte Low Byte 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
Trip Configuration Baud Rate Drive Address 
Drive Address   : Integer 1 to 63 
Baud Rate   : Settings as follows : 1 = Optibus fixed baudrate 
2 = 9K6 
3 = 19K2 
4 = 38K4 
5 = 57K6 
6 = 115K2 
Trip Time Setup  : Settings as follows : 0 = Comms Loss Trip Disabled 
       1 = 30ms Watchdog, Trip on Comms Loss 
       2 = 300ms Watchdog, Trip on Comms Loss 
       3 = 1000ms Watchdog, Trip on Comms Loss 
       4 = 3000ms Watchdog, Trip on Comms Loss 
       5 = 30ms Watchdog, Ramp To Stop on Comms Loss 
       6 = 300ms Watchdog, Ramp To Stop on Comms Loss 
       7 = 1000ms Watchdog, Ramp To Stop on Comms Loss 
       8 = 3000ms Watchdog, Ramp To Stop on Comms Loss 
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Dataflow example: 
Read data from register 6: 
 
Request:    [01]                    [03]                      [00] [05]           [00] [01]                       [94] [0B] 
        (Drive Addr)      (Command)         (Reg start addr)       (No. of Registers)       (Checksum) 
 
Reply:        [01]                    [03]                      [02]                      [00] [00]                    [B8] [44] 
        (Drive Addr)      (Command)         (No of data bytes)       (Data)                     (Checksum) 
 
Note: The actual start address of register 6 is 5. All data in [ ] is in 8bits Hex format. 
 
Write start command to the register 1 (suppose P-12 = 3, P-15 =0 and digital input 1 is closed): 
 
Request:    [01]                    [06]                      [00] [00]           [00] [01]                       [48] [0A] 
        (Drive Addr)      (Command)         (Reg addr)             (Data value)                 (Checksum) 
 
Reply:        [01]                    [06]                      [00] [00]           [00] [01]                       [48] [0A] 
        (Drive Addr)      (Command)         (Reg addr)             (Data value)                 (Checksum) 
 
Note: The actual address of register 1 on the data link is 0. All data in [ ] is in 8bits Hex format. 
          Reply can be error message depending on drive parameter settings and digital input status. 
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Analog and Digital Input Configurations when in MODBUS control mode (P12 = 3 or 4)  
By changing the value in P-15 adjusts the functionality of the control terminals as below: 
 
P-15 Digital input 1 (T2) Digital input 2 (T3) Digital input 3 (T4) Analog input (T6) Comments 
0..2, 
4..5, 
8..12 
Open: Stop (disable) 
Closed: Run (enable) 
No effect No effect No effect 
Run and stop commands 
given via the RS485 link and 
Digital input 1 must be closed 
for the drive to run.  
3 1) 
Open: Stop (disable) 
Closed: Run (enable) 
Open : Master speed ref 
Closed : Preset speed 1 
External trip input : 
Open: Trip, Closed: Run 
No effect 
Connect external thermistor 
type PT100 or similar to  
digital input 3  
6 1) 
Open: Stop (disable) 
Closed: Run (enable) 
Open : Master speed ref 
Closed : Analog input 
External trip input : 
Open: Trip, Closed: Run 
Analog input reference 
Master Speed Ref - start and 
stop controlled via RS485. 
Keypad Speed Ref - drive 
auto runs if digital input 1 
closed, depending on P-31 
setting 
7 1) 
Open: Stop (disable) 
Closed: Run (enable) 
Open : Master speed ref 
Closed : keypad speed ref 
External trip input : 
Open: Trip, Closed: Run 
No effect 
Example Wiring 
   
AUTO – MODBUS Speed 
HAND – Preset Speed 1 
AUTO – MODBUS Speed 
HAND  - Analog Speed ref 
(potentiometer) 
AUTO – MODBUS Speed 
HAND – Keypad Speed ref (UP & 
DOWN keys on drive) 
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Appendix A - Register Changes for E2 Single Phase Output Drives 
The Optidrive E2 Single Phase Output drive has some registers that are different to the stand Optidrive E2, for this 
reason the Registers/Parameters are listed below: 
 
Adr Par Description Data range Data format 
134 06 Reserved   
148 20 Preset speed 1 0 to P-01 Internal value (3000 = 50.0Hz) 
149 21 Preset speed 2 0 to P-01 Internal value (3000 = 50.0Hz) 
150 22 Preset speed 3 0 to P-01 Internal value (3000 = 50.0Hz) 
151 23 Preset speed 4 0 to P-01 Internal value (3000 = 50.0Hz) 
160 32 Boost Frequency 0 to P09 50 = 50Hz 
161 33 Boost Period Duration 0 to 150s 100 = 10.0 seconds 
 
 
  
APPLICATION NOTE AN-ODE-2-038  03 October 2011 
 
AN-ODE-2-038 Modbus RTU Communications 11 
 
Appendix B – Drive Fault Codes and Information 
Drive error code information in Register 6: 
Drive Error Code Drive Display Fault Code Description 
0x00  Drive healthy no fault present 
0x01  Brake channel over current 
0x02  Brake resistor overload 
0x03  Over current on drive output.  
0x04  Motor Thermal Overload 
0x05  Internal power stage fault 
0x06  Over voltage on DC bus 
0x07  Under voltage on DC bus 
0x08  Heatsink over temperature 
0x09  Under temperature 
0x0A  Factory Default parameters have been loaded 
0X0B 
External trip  
(on digital Input 3) 
0X0C  Serial communications loss trip 
0X0D  RESERVED 
0X0E  Input phase loss trip 
0X0F  Spin start failed 
0x10  Faulty thermistor on heatsink. 
0X11  Internal memory fault. 
0X12  Analog input current out of range (4-20mA) 
Trip Log – Register 141 
The last 4 drive error codes are stored in this register as follows :- 
High Byte Low Byte 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
Last Prior Trip Last Prior Trip Last Prior Trip Last Trip 
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Warranty Information 
 Contact Measurement Computing by phone, fax, or e-mail in regard to warranty-related issues: 
Phone: (508) 946-5100, fax: (508) 946-9500, e-mail: info@mccdaq.com 
Limitation of Liability 
Measurement Computing cannot be held liable for any damages resulting from the use or misuse of this product. 
Copyright, Trademark, and Licensing Notice 
All Measurement Computing documentation, software, and hardware are copyright with all rights reserved. No part of 
this product may be copied, reproduced or transmitted by any mechanical, photographic, electronic, or other method 
without Measurement Computing’s prior written consent. IOtech product names are trademarked; other product names, as 
applicable, are trademarks of their respective holders. All supplied IOtech software (including miscellaneous support 
files, drivers, and sample programs) may only be used on one installation. You may make archival backup copies. 
CE Notice 
 
Many Measurement Computing  products carry the CE marker indicating they comply with the safety and emissions 
standards of the European Community. When applicable these products have a Declaration of Conformity stating which 
specifications and operating conditions apply. You can view the Declarations of Conformity at 
www.mccdaq.com/legal.aspx (CE Information page). 
Warnings, Cautions, Notes, and Tips 
 
Refer all service to qualified personnel. This caution symbol warns of possible personal injury or equipment damage 
under noted conditions. Follow all safety standards of professional practice and the recommendations in this manual. 
Using this equipment in ways other than described in this manual can present serious safety hazards or cause equipment 
damage. 
 
This warning symbol is used in this manual or on the equipment to warn of possible injury or death from electrical 
shock under noted conditions. 
 
This ESD caution symbol urges proper handling of equipment or components sensitive to damage from electrostatic 
discharge. Proper handling guidelines include the use of grounded anti-static mats and wrist straps, ESD-protective bags 
and cartons, and related procedures. 
 
This symbol indicates the message is important, but is not of a Warning or Caution category. These notes can be of great 
benefit to the user, and should be read. 
 
In this manual, the book symbol always precedes the words “Reference Note.” This type of note identifies the location 
of additional information that may prove helpful. References may be made to other chapters or other documentation. 
 
Tips provide advice that may save time during a procedure, or help to clarify an issue. Tips may include additional 
reference. 
Specifications and Calibration 
Specifications are subject to change without notice. Significant changes will be addressed in an addendum or revision to 
the manual. As applicable, the hardware is calibrated to published specifications. Periodic hardware calibration is not 
covered under the warranty and must be performed by qualified personnel as specified in this manual. Improper 
calibration procedures may void the warranty. 
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Your order was carefully inspected prior to shipment.  When you receive your system, carefully 
unpack all items from the shipping carton and check for physical signs of damage that may have 
occurred during shipment.  Promptly report any damage to the shipping agent and your sales 
representative.  Retain all shipping materials in case the unit needs returned to the factory. 
 
CAUTION 
 
 
 
Using this equipment in ways other than described in this manual can cause 
personal injury or equipment damage.  Before setting up and using your 
equipment, you should read all documentation that covers your system. 
Pay special attention to Warnings and Cautions. 
Note: During software installation, Adobe® PDF versions of user manuals will automatically 
install onto your hard drive as a part of product support.  The default location is in the 
Programs group, which can be accessed from the Windows Desktop.  Initial 
navigation is as follows: 
Start [Desktop “Start” pull-down menu] 
⇒ Programs 
⇒ IOtech DaqX Software 
You can also access the PDF documents directly from the data acquisition CD by using 
the <View PDFs> button located on the opening screen. 
Refer to the PDF documentation for details regarding both hardware and software.   
A copy of the Adobe Acrobat Reader® is included on your CD.  The Reader provides 
a means of reading and printing the PDF documents.  Note that hardcopy versions of 
the manuals can be ordered from the factory. 
 
PDF 
1033-0901 
DaqBoard 1000 and 2000 Series.pdf 
Contains the DaqBoard/1000 and /2000 Series hardware-related and software-related 
chapters, as well as links to the .pdf files listed below.  This pdf file, plus the 
following constitute a complete set of documentation for the DaqBoards discussed.  
Note that the Programmer’s Manual (1008-0901) and the DBK Option Cards & 
Modules 
(457-0905) are completely separate documents.  The later does not apply to 
DaqBoard/1000 Series boards. 
 
PDF 
457-0909 
DaqView.pdf 
Discusses how to install and use this “out-of-the-box” data acquisition program. 
 
PDF 
1086-0926 
1086-0922 
PostAcquisition Analysis.pdf 
This pdf consists of two documents.  The first discusses eZ-PostView, a post data 
acquisition analysis program.  The application is included free as a part of DaqTemp 
product support.  The second includes information regarding eZ-FrequencyView and 
eZ-TimeView.  These two applications have more features than does eZ-PostView and 
are available for purchase.  They can; however, be used freely during a 30-day trial 
period. 
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PDF 
457-0905 
DBK Options.pdf 
The DBK Option Cards and Modules Manual discusses each of the DBK products 
available at the time of print.  The DBK Options document does not apply to 
DaqBoard/1000 Series boards. 
 
PDF 
1008-0901 
 
Programmers Manual.pdf 
The programmer’s manual pertains to developing custom programs using 
Applications Program Interface (API) commands. 
Programmers should check the readme.file on the install CD-ROM for the location of 
program examples included on the CD. 
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Manual Layout 
 
 
DaqBoard/1000 and /2000 Series, Installation Guide (p/n 1033-0940)  
DaqBoard/2000c Series, Installation Guide (p/n 1061-0940) 
Chapter 1 – Daq Systems and Device Overviews.  This chapter begins with a discussion of the “modular 
concept” that is associated with Daq data acquisition systems.  The chapter then goes on to provide 
an overview for each DaqBoard/1000 and /2000 Series board. 
Chapter 2 –Connections and Pinouts, DaqBoard/1000 Series - This chapter includes board pinouts for 
the DaqBoard/1000 Series 68-pin connector.  It includes screw terminal identification for TB-100, 
which is an optional terminal board connector.  
Chapter 3 -  Connections and Pinouts, DaqBoard/2000 Series  - This chapter includes board pinouts 
for the DaqBoard/2000 Series boards’ 100-pin connector (P4).  The chapter includes an overview of 
the DBK200 Series P4 adapters that can be used to obtain DB37 type connectors (P1, P2, and P3). 
Chapter 4 - CE Compliance pertains to CE standards and conditions that are relevant to DaqBoard/1000 
and /2000 Series boards. A CE Kit, which can be used for DaqBoard/2000 Series boards, is also 
discussed. 
Chapter 5 - Calibration lists the order in which to perform calibration-related adjustments and briefly 
discusses DaqCal.exe, a program that provides on-screen instruction, graphics, and prompts. 
Chapter 6 – Specifications, DaqBoard/1000 Series Boards 
Chapter 7 – Specifications, DaqBoard/2000 Series Boards 
Glossary 
 
 
Reference Notes:  
During software installation, Adobe® PDF versions of user manuals are automatically 
installed onto your hard drive as a part of product support.  The default location is in the 
Programs directory, which can be accessed from the Windows Desktop.   
A copy of the Adobe Acrobat Reader® is included on your CD.  The Reader provides 
a means of reading and printing the PDF documents.  Note that hardcopy versions of manuals 
can be ordered from the factory. 
? DaqView and DaqViewXL – explains the use and features of the included out-of-the-
box data acquisition software.  
? Post Acquisition Data Analysis User’s Guide – discusses three post-acquisition data 
analysis programs: eZ-PostView, eZ-TimeView, and eZ-FrequencyView. 
? For detailed information regarding specific DBKs, refer to the DBK Option Cards 
and Modules User’s Manual, p/n 457-0905.  Each DBK section includes device-
specific hardware and software information.  The document includes a chapter on 
power management.  DaqBoard/1000 Series boards do not support DBK options. 
? For programming-related information refer to the separate Programmer’s Manual, 
p/n 1008-0901. 
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DaqBoard/1000 and /2000 Series                          Installation        
 
This guide tells how to complete the following steps for a successful installation. 
Step 1 –  Install Software …… page 2 
Step 2 –  Install Boards in Available PCI Bus-Slots …… page 3 
Step 3 –  Configure Boards ….. page 5 
Step 4 –  Test Hardware ….. page 6 
 
 
Reference Note:  
After you have completed the installation you should refer to the electronic documents that 
were automatically installed onto your hard drive as a part of product support.  The default 
location is in the Programs group, which can be accessed from the Windows Desktop. 
You should keep your DaqBoard’s serial number and your DaqView/2000 authorization code (if 
applicable) with this document.  Space is provided below for recording up to 4 board numbers and their 
PCI bus-slot locations.   The board serial number is located on the connector as indicated in the following 
figure. 
 
Serial Number Location on DaqBoard/2000 Series Connector 
The location is similar for DaqBoard/1000 Series Board. 
 Board Type (e.g., 
1000, 1005, 2000, 
2001, etc.)* 
Serial Number PCI Bus-Slot Location 
Board 1    
Board 2    
Board 3    
Board 4    
The host PC can support up to four Boards. 
*Note:   DaqBoards have device labels which read, for example, “DaqBoard/1000,”  “DaqBoard/2001,” “DaqBoard/2002,” 
etc.  The name labels are convenient for users of more than one board type. 
DaqView/2000 Authorization Code  ____________________________ 
Customers who ordered DaqView/2000 can find their authorization code on the authorization code sheet located inside the sleeve of the install CD.  
Note that earlier documents may refer to this as a “registration code” or “registration ID.” 
 
Customers who did not order DaqView/2000 can run a 30-day free trial version, as discussed elsewhere in the User’s Manual. 
CAUTION 
 
Take ESD precautions (packaging, proper handling, grounded wrist strap, etc.) 
 
Use care to avoid touching board surfaces and onboard components.  Only handle boards by their 
edges (or ORBs, if applicable).  Ensure boards do not come into contact with foreign elements such as 
oils, water, and industrial particulate.   
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Reference Notes:  
(1) Each DaqBoard plugs into a PCI bus-slot.  Consult your PC owner’s manual as needed. 
(2) DaqBoard/2000 Series users should read about the DBK cards and modules applicable to their acquisition system.  
Specific DBK information can be found in the world wide web at http://www.daqboard.com; and in the DBK Option Cards 
and Modules User’s Manual (p/n 457-0905).  After the install you can navigate to the DBK manual and other relevant 
electronic documents from your desktop as follows: Start ⇒ Programs ⇒ IOtech DaqX Software  ⇒ DaqBoard 2000 
Series Users 
Note:  DaqBoard/1000 Series boards do not support DBK options. 
 
  
 
Reference Note:  Adobe PDF versions of user manuals will 
automatically install onto your hard drive as a part of product 
support.  The default location is in the Programs group, which 
can be accessed from the Windows Desktop.  Refer to the PDF 
documentation for details regarding both hardware and 
software.  Note that hardcopy versions of the manuals can be 
ordered from the factory. 
Minimum  System Requirements
PC system with Pentium® Processor 
Windows Operating System 
RAM, as follows: 
32 Mbytes of RAM for Windows 95/98/NT 
64 Mbytes of RAM for Windows Me 
64 Mbytes of RAM for Windows 2000 
64 Mbytes of RAM for Windows XP 
 
Installation, A Pictorial Overview 
 
 
Step 1 –  Install Software 
 
IMPORTANT:  Software must be installed before installing hardware. 
1. Remove previous version Daq drivers, if present.  You can do this through Microsoft’s Add/Remove 
Programs feature. 
2. Place the Data Acquisition CD into the CD-ROM drive. Wait for PC to auto-run the CD.  This may 
take a few moments, depending on your PC.  If the CD does not auto-run, use the Desktop’s 
Start/Run/Browse feature and run the Setup.exe file. 
3. After the intro-screen appears, follow the screen prompts. 
 
Upon completing the software installation, continue with step 2, Install Boards in available  
PCI Bus-slots. 
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Step 2  –  Install Boards in available PCI Bus-slots 
 
IMPORTANT:  Software must be installed before installing hardware. 
 
 
 
 
CAUTION 
 
 
 
 
Turn off power to, and UNPLUG the host PC and externally connected equipment prior to 
removing the PC’s cover and installing the DaqBoard.  Electric shock or damage to equipment 
can result even under low-voltage conditions.   
Take ESD precautions (packaging, proper handling, grounded wrist strap, etc.) 
Use care to avoid touching board surfaces and onboard components.  Only handle boards by their 
edges (or ORBs, if applicable).  Ensure boards do not come into contact with foreign elements such 
as oils, water, and industrial particulate. 
 
 
IMPORTANT:  Bus Mastering DMA must be Enabled.  
For a DaqBoard/1000 or /2000 Series board to operate properly, Bus Mastering DMA must be 
Enabled on the PCI slot [for which the board is to be installed].   Prior to installation, verify that 
your computer is capable of performing Bus Mastering DMA for the applicable PCI slot.  Note that 
some computers have BIOS settings that enable [or disable] Bus Mastering DMA.   If your 
computer has this BIOS option, ensure that Bus Mastering DMA is Enabled on the appropriate 
PCI slot.  
Refer to your PC Owner's Manual for additional information regarding your PC and enabling 
Bus Mastering DMA for PCI slots. 
1. Turn off power to, and UNPLUG the host PC and externally connected equipment. 
2. Remove the PC’s cover.  Refer to your PC Owner’s Manual as needed. 
3. Choose an available PCI bus-slot. 
4. Carefully remove the DaqBoard from its anti-static protective bag.  If you have not already done so, 
write down the serial number of your board at this time. 
5. Refer to the figure at the right.  Remove the screw that 
secures the blank adapter plate, which is associated with the 
PCI slot you will be using. Refer to your PC Owner’s 
Manual if needed. 
6. Remove the blank adapter plate. 
 
 
Removing a Blank Adapter Plate 
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7. Refer to the figure at the right.  Align the groove in the 
DaqBoard’s PCI edge-connector with the ridge of the 
desired PCI slot, and with the PC’s corresponding rear-
panel slot. 
8. Push the board firmly into the PCI slot.  The board will 
snap into position. 
9. Secure the board by inserting the rear-panel adapter-plate 
screw. 
10. Using the previous steps, install additional boards into 
available PCI bus-slots, if applicable to your application. 
11. Replace the computer’s cover. 
12. Plug in all cords and cables that were removed in step 1. 
13. Apply power to, and start up the PC. 
 
 
Note:  At this point some PCs may prompt you to insert an 
installation disk.  While this is rare, if you do receive such a 
prompt simply place the install CD-ROM into the disk drive 
and follow additional screen prompts. 
 
Installing a DaqBoard/2000 Series Board 
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Step 3  –  Configure Boards 
DaqBoard/1000 and /2000 Series Boards have no jumpers or switches to set.  Configuration is performed, 
in its entirety, through software.  Refer to the following figure and steps to complete the configuration.  
The numbers in the figure correspond to the numbered steps immediately following the figure. 
 
 
Accessing the DaqBoard/2000 Properties Tab 
Note: Images are similar for DaqBoard/1000 Series. 
 
1.  Run the Daq Configuration control panel applet.  Navigation from the desktop to the applet is as follows:  
Start ⇒ Settings ⇒ Control Panel ⇒ Daq*Configuration (double-click) 
2.  Double-click on the Device Inventory’s DaqBoard2K0 or DaqBoard1K0 icon, as applicable.  The DaqBoard’s 
Properties tab will appear.  If the DaqBoard icon is not present, skip to the upcoming Using ‘Add Device’ 
section. 
3.  Enter a “Device Name” in the text box, or use the default, e.g., DaqBoard2K0.  The Name is for identifying the 
specific DaqBoard, but actually refers to the PCI slot. 
4.  Verify that the “Device Type” shows the correct board, e.g., “DaqBoard/1000, DaqBoard/2001, etc.”  
Note that available device types can be viewed via the pull-down list. 
5.  Confirm that the DaqBoard’s text box shows a Bus #, Slot #, and Serial Number. 
 
If this text box is empty, use its pull-down list and select the serial number that matches the one for your board.
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Using “Add Device” 
This method is for users who have accessed the Daq Configuration 
control panel applet, but have no DaqBoard1K icon or DaqBoard2K icon 
[as described on page IG-5, step 2]. 
(A) After accessing the Daq Configuration control panel applet, click on 
the <Add Device> button (see figure, right).  The Select Device Type 
window will appear. 
(B) Using the Device Type’s pull-down list, select the applicable board.  
In the example at the right DaqBoard/2000 is selected. 
(C) Click the <OK> button. The board’s Properties tab will appear. 
Note that this tab will apply to all boards in the series. 
At this point, complete steps 3 through 5 from page IG-5. 
 
  
  
 
 Using “Add Device” 
Step 4  –  Test Hardware 
Use the following steps to test the DaqBoard board.  Note that these steps are continued from those listed under the 
previous section, “Configure Board.”  
1. Select the “Test Hardware” tab. 
2. Click the “Resource Test” button. 
3. After the test is complete, click “OK.” 
 
System capability is now tested for the DaqBoard and a list 
of test results appears on screen. 
 
Note:   If you experience difficulties, please consult your user 
documentation (included on your CD) before calling for 
technical support.  Note that the user documentation 
includes a troubleshooting chapter, as well as a great 
deal of information regarding specific DBK cards and 
modules, which can be used with DaqBoard/2000 
systems. 
 
 
Test Hardware Tab 
(Condensed Screen Image) 
 
At this point we are ready to connect signals.   
 
• For DaqBoard/2000 Series boards, signal connection is typically accomplished with the use of a 
DBK200 Series option.   
• For DaqBoard/1000 Series boards, connection is typically made via a terminal board, such as the 
optional TB-100. 
 
 
Reference Notes: 
? DaqBoard/2000 Series users:  For detailed information regarding the DBK200 Series options, refer 
to the DBK Option Cards and Modules User’s Manual (p/n 457-0905). 
 ? During software installation, Adobe® PDF versions of user manuals are automatically installed onto 
your hard drive as a part of product support.  The default location is in the Programs group, which 
can be accessed from the Windows Desktop.  A copy of the Adobe Acrobat Reader® is included on 
your CD.  The Reader provides a means of reading and printing the PDF documents.  Note that 
hardcopy versions of manuals can be ordered from the factory. 
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DaqBoard/2000c Series Installation 
 
This guide tells you how to complete the following steps for a successful installation. 
Step 1 –  Install Software …… page 2 
Step 2 –  Install Boards into Available, 5 Volt, Compact-PCI Bus-Slots …… page 2 
Step 3 –  Configure Boards ….. page 4 
Step 4 –  Test Hardware ….. page 5 
 
 
Reference Note:  
After you have completed the installation you should refer to the electronic documents that 
were automatically installed onto your hard drive as a part of product support.  The default 
location is in the Programs group, which can be accessed from the Windows Desktop. 
You should keep your DaqBoard/2000c Series board’s serial number and your DaqView/2000 
authorization code (if applicable) with this document.  Space is provided below for recording up to 4 board 
numbers and their compact-PCI bus-slot location.   Board serial numbers are located on the 100-pin P4 
connector. 
 Board Type 
e.g., DaqBoard/2005c 
Serial Number Compact-PCI Bus-Slot Location 
Board 1    
Board 2    
Board 3    
Board 4    
Compact PC support for DaqBoard/2000c Series boards varies.  A system can support no more than four boards. 
*Note:   The DaqBoard/2000c Series boards have their board identity indicated on the latch, as indicated in 
the photo on the front page of this guide. This identification is provided since the boards look very 
much alike and are visually identical once installed. 
DaqView/2000 Authorization Code  ____________________________ 
Customers who ordered DaqView/2000 can find their authorization code on the authorization code sheet located inside the 
sleeve of the install CD.   Customers who did not order DaqView/2000 can run a 30-day free trial version, as discussed in the 
user’s manual. 
CAUTION 
Take ESD precautions (packaging, proper handling, grounded wrist strap, etc.) 
 
Use care to avoid touching board surfaces and onboard components.  Only handle 
boards by their edges (or ORBs, if applicable).  Ensure boards do not come into contact 
with foreign elements such as oils, water, and industrial particulate.   
 
Reference Note:  
During software installation, Adobe® PDF versions of user manuals are automatically installed 
onto your hard drive as a part of product support.  The default location is in the Programs 
group, which can be accessed from the Windows Desktop.  A copy of the Adobe Acrobat 
Reader® is included on your CD.  The Reader provides a means of reading and printing the 
PDF documents.  Note that hardcopy versions of manuals can be ordered from the factory. 
 
 
Note:    In regard to functionality, the DaqBoard/2000c Series boards are identical to their   
DaqBoard/2000 Series counterparts. 
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 Reference Notes:  
? Each DaqBoard/2000c Series Board plugs into a 5 volt, compact-PCI bus-slot located on the PC’s backplane.  Note 
that the 5 V compact-PCI bus-slot contains a blue key (see page 3).  Consult your PC owner’s manual as needed. 
? Be sure to read about the DBK cards and modules applicable to your acquisition system.  Specific DBK information 
can be found in on the world wide web at http://www.daqboard.com; and in your DBK Option Cards and Modules 
User’s Manual (p/n 457-0905).  After the install you can navigate to the DBK manual and other relevant electronic 
documents from your desktop as follows: 
Start ⇒ Programs ⇒ IOtech DaqX Software  ⇒ DaqBoard 2000 Series Users 
 
 
  
Reference Note:  Adobe PDF versions of user manuals will 
automatically install onto your hard drive as a part of product 
support.  The default location is in the Programs group, which 
can be accessed from the Windows Desktop.  Refer to the PDF 
documentation for details regarding both hardware and 
software.  Note that hardcopy versions of the manuals can be 
ordered from the factory. 
Minimum  System Requirements
PC system with Pentium® Processor 
Windows Operating System 
RAM, as follows: 
32 Mbytes of RAM for Windows 95/98/NT 
64 Mbytes of RAM for Windows Me 
64 Mbytes of RAM for Windows 2000 
64 Mbytes of RAM for Windows XP 
 
Step 1 –  Install Software 
 
IMPORTANT:  Software must be installed before installing hardware. 
1. Remove previous version Daq drivers, if present.  You can do this through Microsoft’s Add/Remove 
Programs feature. 
2. Place the Data Acquisition CD into the CD-ROM drive. Wait for PC to auto-run the CD.  This may 
take a few moments, depending on your PC.  If the CD does not auto-run, use the Desktop’s 
Start/Run/Browse feature. 
3. After the intro-screen appears, follow the screen prompts. 
 
Upon completing the software installation, continue with step 2, Install Boards in available 5 Volt, 
Compact-PCI Bus-slots. 
Step 2  –  Install Boards in available 5 Volt, Compact-PCI Bus-slots 
 
IMPORTANT:  Software must be installed before installing hardware. 
 
IMPORTANT:  Bus Mastering DMA must be Enabled.  
For a DaqBoard/2000c Series board to operate properly, Bus Mastering DMA must be enabled.  
Prior to installation, verify that your computer is capable of performing Bus Mastering DMA for 
the applicable compact-PCI bus-slot.  Note that some computers have BIOS settings that enable 
[or disable] Bus Mastering DMA.   If your computer has this BIOS option, ensure that Bus 
Mastering DMA is Enabled on the appropriate compact-PCI bus-slot.  
Refer to your PC’s owner manual for additional information regarding Bus Mastering DMA. 
 
 
 
IMPORTANT:  The Compact-PCI Bus-Slot must be keyed for 5 Volt use. 
Note:  The 5 Volt Key location is indicated in the first photograph on page 3. 
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CAUTION 
 
 
 
 
Turn power OFF, and UNPLUG the host PC and externally connected equipment prior to 
removing any cover plates or modules.  Electric shock or damage to equipment can result even 
under low-voltage conditions.   
Take ESD precautions (packaging, proper handling, grounded wrist strap, etc.) 
Use care to avoid touching board surfaces and onboard components.  Only handle boards by their 
edges or ORBs.  Ensure boards do not come into contact with foreign elements such as oils, water, 
and industrial particulate. 
  
 
 
 
1. Turn the PC’s power OFF. 
2. Turn power OFF to externally connected equipment. 
3. UNPLUG the host PC and all externally connected 
equipment. 
4. Remove the computer’s compact-PCI bus-slot cover plate 
[or remove an unwanted module, if applicable]. 
Refer to your PC Owner’s Manual as needed. 
5. Verify that the available compact-PCI bus slot is for 
5 volt applications. 
 
The computer’s 5 volt compact-PCI bus-slots can be 
recognized by a blue voltage key that is located in the 
center of the slot (see figure). 
 
6. Carefully remove the DaqBoard/2000c Series Board 
from its anti-static protective bag.  If you have not 
already done so, write down the serial number of your 
board at this time.  The serial number is located on the 
100-pin P4 connector. 
7. With the board’s injector/ejector down, guide the board 
into the PC’s slot.  Note that the top and bottom edges of 
the board locate in edge-guides, within the PC. 
8. Push the board back into the PC to engage the board’s 
compact-PCI connector with the computer’s compact-
PCI bus-slot. 
9. Pull the board’s injector/ejector up.  This will fully 
engage the connectors. 
10. Secure the board by tightening the upper and lower lock 
screws. 
 
11. Using the previous steps, install additional boards into 
available compact-PCI bus-slots, if applicable to your 
application. 
 
Note:   The lower lock screw is accessed through an opening 
on the injector/ejector as indicated in the right-hand 
figure.  
Injector/Ejector and Lower Lock Screw 
Voltage 
Key 
Compact-PCI Bus-Slot with Blue 5 Volt Identifier Key 
Upper Lock Screw 
Injector/ 
Ejector 
Lower Lock Screw 
(see note) 
Installing a DaqBoard/2000c Series Board 
Lower Lock 
Screw 
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12. Plug in all cords and cables that were removed in step 3. 
13. Apply power to, and start up the PC. 
 
 
Note:  At this point some PCs may prompt you to insert an 
installation disk.  While this is rare, if you do receive 
such a prompt simply place the install CD into the disk 
drive and follow the screen prompts. 
Securing a DaqBoard/2000c Series Board
Step 3  –  Configure Boards 
DaqBoard/2000c Series boards have no jumpers or switches to set.  Configuration is performed entirely through software.  
Refer to the following figure and steps to complete the configuration.  The numbers in the figure correspond to the numbered 
steps immediately following the figure. 
 
 
 
Accessing the DaqBoard/2000 Properties Tab 
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1.  Run the Daq Configuration control panel applet.  Navigation from the desktop to the applet is as follows:  
Start ⇒ Settings ⇒ Control Panel ⇒ Daq*Configuration (double-click) 
2.  Double-click on the Device Inventory’s DaqBoard2K0 icon.  The DaqBoard/2000 Properties tab (used for the entire 
DaqBoard/2000 Series) will appear.  If the DaqBoard2K0 icon is not present, skip to the Using ‘Add Device’ section 
provided below. 
3.  Enter a “Device Name” in the text box, or use the default “DaqBoard2K0.”  Device Name is for identifying the specific 
DaqBoard/2000 Series board.  Note that Device Name actually refers to the PCI slot and not to the actual board. 
4.  Verify that the “Device Type” shows the correct DaqBoard/2000 Series board, e.g., “DaqBoard/2000, DaqBoard/2001, 
etc.” Note that available device types can be viewed via the pull-down list (). 
5.  Confirm that the DaqBoard/2000 Series text box shows a Bus #, Slot #, and Serial Number. 
If this text box is empty, use its pull-down list () and select the serial number that matches the one for your board. 
Refer to the inside front cover page for serial number information.   
 
Using “Add Device” 
This method is for users who have accessed the Daq Configuration control panel 
applet, but have no DaqBoard2K icon (as described in 
step 2, above). 
(A) After accessing the Daq Configuration control panel applet, click on the Add 
Device button (see figure, right).  The Select Device Type window will appear. 
(B) Using the Device Type’s pull-down list, select the applicable board.  In the 
example at the right DaqBoard/2000 is selected. 
(C) Click the OK button. The DaqBoard/2000 Properties tab will appear.  This tab 
applies to all boards in the DaqBoard/2000 Series. 
At this point, complete steps 3 through 5 from above. 
 
 
 
Using “Add Device’ 
Step 4  –  Test Hardware 
Use the following steps to test the DaqBoard/2000 Series board.  Note that these steps are continued from those listed 
under the previous section, “Configure Board.”  
1. Select the “Test Hardware” tab. 
2. Click the “Resource Test” button. 
3. After the test is complete, click “OK.” 
 
System capability is now tested for the DaqBoard/2000 
Series board and a list of test results appears on screen. 
 
Note:  If you experience difficulties, please consult your user 
documentation (included on your CD) before calling for 
technical support.  Note that the user documentation 
includes a troubleshooting chapter, as well as a great 
deal of information regarding specific DBK cards and 
modules. 
 
Test Hardware Tab  (Condensed Screen Image) 
At this point we are ready to connect signals.  This is typically accomplished with the use of a DBK200 Series option. 
 
Reference Note: 
For detailed information regarding the DBK200 Series options, refer to the DBK Option Cards and Modules 
User’s Manual (p/n 457-0905). 
During software installation, Adobe® PDF versions of user manuals are automatically installed onto your 
hard drive as a part of product support.  The default location is in the Programs group, which can be 
accessed from the Windows Desktop.  A copy of the Adobe Acrobat Reader® is included on your CD.  The 
Reader provides a means of reading and printing the PDF documents.  Note that hardcopy versions of 
manuals can be ordered from the factory. 
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Daq Systems, the Modular Concept 
Daq equipment and software form a modular, interrelated family of products that provide great flexibility 
in data acquisition system design.  This flexibility allows for the development of custom systems that are 
unique to the user, and which can be optimized for his or her specific application needs.  With the Daq 
product line, system expansion or redesign can typically be accomplished with relative ease.   
 
• Primary Acquisition Device.  This is the main data acquisition device, e.g., a DaqBook, DaqBoard, 
or Daq PC-Card.  These devices provide a vital data conversion and communications link between 
the data source of transducers and signal conditioners and the data processor of the host computer.  
Note that a DaqBoard can be one of three types:  (1) ISA, (2) PCI, or (3) compact-PCI. 
  
• DBK Option Cards and Modules.  Over 35 DBK cards and modules (the number is constantly 
growing) provide various types of signal conditioning and system expansion. Note that certain DBK 
modules exist for the purpose of supplying power to other members of the acquisition system. The 
DBK options are discussed in a DBK Basics document module and in the detailed DBK Option 
Cards and User’s Manual (p/n 457-0905).  DaqBoard/1000 Series boards do not support DBK 
options. 
Note:  Only passive DBKs, such as the DBK1 BNC module, the DBK11A screw terminal card, and 
the DBK40 BNC analog interface, can be used with a Daq PC-Cards. 
 
 
Reference Note: 
DBK options are discussed in the DBK Option Cards and Modules User’s Manual 
(p/n 457-0905).  As a part of product support, this manual is automatically loaded onto 
your hard drive during software installation.  The default location is the Programs 
directory, which can be accessed through the Windows Desktop. 
 
• Software. DaqView out-of-the-box software provides a graphical user interface with easy to read 
spreadsheet formats for viewing channel data, as well as a choice of analog, digital, and bar-graph 
meters.  Waveform analysis can be performed, when applicable.  A product support option, included 
on the data acquisition CD, provides a means of performing post data analysis.  More information is 
included in the software-specific PDF documents that are installed on your hard-drive as a part of 
product support. 
In addition to the included out-of-the-box software, Daq products can be controlled via user-written 
custom programs through Applications Program Interface (API).  Several languages are supported, 
including C/C++ and VisualBASIC.  
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DaqView and DASYLab can only be used with one DaqBoard at a time.  
LabView can be used with multiple boards.  For multiple board use (via custom 
programming) refer to the Using Multiple Devices section of the Programmer’s Manual.   
 
Reference Note: 
Programming topics are covered in the Programmer’s User Manual (p/n 1008-0901). As a part 
of product support, this manual is automatically loaded onto your hard drive during software 
installation.  The default location is the Programs group, which can be accessed through the 
Windows Desktop. 
 
 
Daq Data Acquisition Devices 
Category Device Description 
DaqBook Portable Data Acquisition Modules 
12-bit: DaqBook/100, /112, /120  
16-bit: DaqBook/200, /216, /260, /2001, /2005, /2020 
DaqBoard/1000 
Series* 
Plug-In Boards for PCI Bus-Slots  
16-bit ,  200 kHz.  2 boards identified as /1000 and /1005 
Make use of a 68-pin SCSI III connector.   
The DaqBoard/1000 Series boards do not support DBK options. 
DaqBoard/2000 
Series 
Plug-In Boards for PCI Bus-Slots  
16-bit ,  200 kHz.  Six boards identified as /2000 through /2005. 
Make use of a 100-pin connector (P4). 
DaqBoard/2000c 
Series 
Plug-In Boards for Compact-PCI Bus-Slots 
16-bit , 200 kHz.   Six boards identified as /2000c through /2005c. 
Make use of a 100-pin connector (P4). 
Unless otherwise specified, documentation discussing a DaqBoard/2000 
series board also applies to a DaqBoard/2000c Series board. 
DaqBoard (ISA types) Plug-In Boards for ISA Bus-Slots 
12-bit: DaqBoard/100A, /112A 
16-bit: DaqBoard/200A, /216A, /2000 
Primary 
Acquisition 
Device 
Daq PC-Card Plug-In PCMCI Card 
12-bit: Daq/112B 
16-bit: Daq/216B 
Analog Signal 
Conditioning 
Cards and modules used to condition Analog Signals 
DBK/ 4, 7, 8, 9, 12, 13, 15, 17, 18, 19, 42, 43A, 44, 45, 50, 51, 52, 53, 54, 
55, 65, 80, 81, 82, 83, 84, 85, 90, 100, 207, 207/CJC 
Analog Output Cards used to modify Analog Output Signals 
DBK/ 2, 5 
Digital I/O and Control Cards and modules used to condition Digital I/O 
DBK/ 20, 21, 23, 24, 25, 208, 210 
Expansion 
Connections 
Cards and modules used to expand the acquisition system. 
DBK/  1, 10, 11A, 35, 40, 41, 60, 200, 201, 202, 203, 204, 205, 206, 209 
DBK Option 
Cards and 
Modules* 
Power Supply DBKs: 30A, 32A, 33, 34 
Included Software DaqView, Post Data Acquisition Analysis Program (actual application not 
specified), Visual Basic extensions,  Application Programming Interface 
(API) 
Software 
Optional Software DaqView/2000, DaqViewXL, DASYLab 
 
 
*  DBK Option cards and modules are not supported by DaqBoard/1000 Series boards. 
 Theory of Operation                                         for DaqBoard/1000 and /2000 Series Boards  
As implied by the following matrix, the operational material does not apply globally to every board.  For 
example, DaqBoard/1005, /2002, and /2005 have no analog output channels. 
For ease of understanding, each board is discussed independently, following the matrix.  Note that pinouts 
are provided in chapter 2 for the DaqBoard/1000 Series and in chapter 3 for the DaqBoard/2000 Series. 
I/O Comparison Matrix 
I/O Comparison Matrix 
for DaqBoard/1000 and /2000 Series Boards 
DaqBoard 
Identity 
Analog Input 
Channels 
Analog Output 
Channels 
Digital I/O 
Channels 
Counter 
Inputs 
Timer 
Outputs 
1000 16 
 
2 
 
24 
 
4 
 
2 
 
1005 16 
 
-- 24 
 
4 
 
2 
 
2000 16 
 
2 
 
40 
 
4 
 
2 
 
2001 16 
 
4 
 
40 
 
4 
 
2 
 
2002 -- -- 40 
 
4 
 
2 
 
2003 -- 4 
 
-- --  -- 
2004 -- 4 
 
40 
 
4 
 
2 
 
2005 16 
 
-- 40 
 
4 
 
2 
 
 
Note: DaqBoard/1000 Series boards do not support DBK options.
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Synchronous Input Operations for DaqBoard/1000 and DaqBoard/2000 Series Boards   
As indicated in the I/O matrix, applicable DaqBoards allow for synchronous scanning and acquisition of 
Analog Input, Digital Input and Counter Input Data at up to 200kHz aggregate scanning rates.   
For applicable DaqBoard/2000 Series devices, the Analog Input data can be either directly to the board or 
from expansion analog input modules connected to P1.  The Digital Input data can be to the board’s 8-bit 
P2 (8255) digital inputs, 16-bit P3 digital inputs or P2 compatible DBK digital input expansion modules.  
Refer to the applicable pinouts to see how P1, P2, and P3 relate to the 100-pin P4 connector.  
DaqBoard/1000 Series boards do not support DBK options. 
Analog Input Channels 
The boards that offer analog input (see previous matrix) allow analog input configuration for the board. 
For applicable DaqBook/2000 Series boards, analog input can be received from P1 compatible DBK 
analog input expansion modules.   
Channel Selection and Mode Settings  
The main unit accepts up to 16 single ended or up to 8 differential-ended inputs and can be programmed 
for single-ended or differential-ended on a per channel basis.  In regard to DaqBoard/2000 Series boards, 
just one analog channel is sacrificed when a DBK expansion module is enabled.  See DBK documentation 
in the DBK Option Cards & Modules User’s Manual (p/n 457-0905) for further information. 
Channel Range and Polarity 
 DaqBoard/2000 Series board channels can be programmed for either unipolar or bipolar mode with gain 
settings of 1,2,4,8,16,32 and 64.  DaqBoard/1000 Series boards have the same gains but are only bipolar. 
Channel Sampling Interval  
The boards allow programmable sampling intervals of 5us or 10us on a per channel basis.  This mode 
allows some channels which change slowly but a higher degree of accuracy is desirable to be sampled at a 
longer interval while channels that change more rapidly to be sampled using a shorter interval. Each 5us or 
10us interval reduces the maximum aggregate acquisition rate for the entire scan by that amount. 
Digital Input Channels 
Associated boards allow either synchronous scanning of digital input channels or asynchronous I/O 
operations for all configured digital channels.   
Counter Input Channels 
Associated boards allow synchronous scanning of the 4 16-bit counter input channels.  The four 16-bit 
counter channels can also be cascaded into two 32-bit counter channels.  For either cascaded or 
non-cascaded counter channels each channel can be configured for:  
• Pulse Counting Mode – specifies that each counter should be cleared upon being read and placed into 
the input scan.  
• Totalize Counting Mode – specifies that each counter is to free-run and not be cleared during the input 
acquisition.  
  Synchronous Input Acquisition Clocking   
Associated boards allow clocking of the synchronized inputs either by an internal, programmable pacer 
clock or by external clocking.  These products use a sequencer to implement a multiplexing approach to 
gathering the input data.  This means that with either internal or external clocking the entire channel scan 
(including the sampling time for each channel) may not exceed the maximum aggregate rate of 200kHz.  
DaqBoard/1000 and /2000 Series User’s Manual 889094 Daq Systems and Device Overviews   1-5 
 
Synchronous Output Operations   
The DaqBoard/1000 allows synchronous output of any D/A channels available at up to 100kHz for each 
channel.   All D/A channels available may have output streamed to them and clocked out synchronously.   
The D/A channels may be configured for waveform output. 
The DaqBoard/2000 Series boards allow synchronous output of any D/A or P3 16-bit Digital channels 
available at up to 100kHz for each channel.   All D/A channels available and the 16-bit P3 Digital channel 
may have output streamed to them and clocked out synchronously.   The D/A channels may be configured 
for waveform output and the P3 digital channel may be configured for streamed digital pattern output using 
the same clock sources. 
Output Channel Configuration    
Analog Output Channels  
Each D/A channel can be configured for waveform output individually.  If the D/A channel is not 
configured for waveform output it then is available for asynchronous output operations.   
Digital Pattern Output Channel  (DaqBoard/2000 Series Only) 
In regard to DaqBook/2000 Series boards, the 16-bit P3 Digital Port can be configured for streamed digital 
pattern output.  If not configured for streamed digital pattern output operations it then may be used for 
asynchronous digital I/O operations. 
Synchronous Output Clocking   
Associated boards allow clocking of the synchronized output by the acquisition clock source, an internal, 
programmable pacer clock or by an external clock source.  When the clock source generates a new clock 
signal all outputs are updated concurrently.  Regardless of the clock source, the clock may not exceed the 
maximum update rate of 100kHz.    
Synchronous Output Data Source   
Associated boards allow the data source for synchronized output operations to be that of a memory based 
buffer or a file located on a mass storage medium.  With either type of output data source, the output data 
for all the channels are contained in the buffer and/or file.  The file path may be any file located on the 
machine or network accessible file.   
 Asynchronous I/O Operations   
Associated boards allow asynchronous input of any counter or digital channel that is not currently 
configured for synchronous acquisition.  The boards also allow for asynchronous output to any D/A 
channels not currently configured for waveform output.   
In addition, for DaqBoard/2000 Series boards, the 16-bit P3 digital port can be used for both asynchronous 
input and output operations if it is not currently configured for streamed pattern output operations.   Also, 
the timer outputs can be programmed at any time regardless of the current state of synchronous or 
asynchronous operations on other channels.   
Digital I/O Channels     
Local 8255 Channels  
The boards [which have digital I/O capabilities] have an implemented Intel 8255 core in the digital I/O 
logic.  For DaqBoard/2000 Series boards, this is applicable to the P2 port [see pinouts for P2 to P4 
relationship].  With the Intel 8255 there are three 8-bit wide ports available for I/O and one 8-bit wide port 
for configuration purposes.  The configuration port is used to configure the other three 8-bit ports for either 
input or output operations. 
Local 16-bit P3 Port  (DaqBoard/2000 Series only)  
For DaqBoard/2000 series devices, the 16-bit P3 Digital Port can be used as either an input, or an output 
port.  With this port, no configuration is required as the port simply outputs when written to and inputs 
when read.   
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Expansion Digital I/O (DaqBoard/2000 Series only) 
The DaqBoard/2000 Series boards that have digital I/O capabilities have the ability to expand these 
through the P2 port and the connection of applicable digital I/O expansion modules.  These modules are 
discussed in the DBK Option Cards & Modules User’s Manual.  When using the digital I/O expansion 
modules the local P2 Intel 8255 digital I/O becomes inaccessible in lieu of the expansion modules.  These 
expansion modules provide additionally Intel 8255 ports as well as input isolation for applications that 
require the expanded capabilities. 
Pulse Stream Output Using Timers    
The boards allow the generation of output pulses based upon a programmable setting.  These output timers 
can be set at any time regardless of the state of any synchronous or asynchronous operations which are 
currently taking place on other channels. 
Analog Output Channels   
The boards that have analog output capabilities have the ability to output analog data to any of the 
available (up to four) D/A channels.  Each D/A channel may be asynchronously updated by an application 
if the D/A channel is not currently being used for waveform output operations.     
Counter Input Channels  
With exception of DaqBoard/2003, the boards have counter input capabilities and have the ability to read 
counter input [if the counter channel is not configured for synchronous acquisition]. As in the case of 
synchronous operations the 4 16-bit counter input channels can be used individually or cascaded into two 
32-bit counter channels.  For either cascaded or non-cascaded counter channels each channel can be 
configured for:  
• Clear on Read Mode - specifies that each counter should be cleared (reset to 0) upon being read. 
• Continuous Totalize Mode – specifies that each counter is to free-run and not be cleared during 
the read operation.  
Operation Matrix* 
Operation  1000 1005 2000 2001 2002 2003 2004 2005 
Synchronous Input         
     Analog Main Unit Inputs Yes  Yes  Yes  Yes  No No  No Yes  
     Analog Expansion Input No No Yes Yes No No No  Yes 
     Counter Inputs Yes Yes Yes Yes Yes  No  Yes  Yes 
     Digital Main Unit Inputs  Yes Yes Yes Yes Yes No Yes  Yes 
     Digital Expansion Inputs No No Yes Yes Yes No Yes Yes 
 
Synchronous Output          
     Analog D/A Waveform Output  Yes No Yes Yes No Yes Yes No 
     Streamed Digital Output (16-bit)  No No Yes Yes Yes No Yes Yes 
 
Asynchronous IO          
Main Unit Digital I/O Yes Yes Yes Yes Yes No Yes Yes 
     Expansion Digital I/O No No Yes Yes Yes No Yes  Yes 
     Timer Output (Pulse Generation) Yes Yes Yes Yes Yes No Yes Yes 
     Analog Output  Yes No Yes Yes No Yes Yes No 
 
 
* A similar matrix, intended to highlight board differences at a glance, is presented on page 1-3. 
 
 
DaqBoard/1000 
     
16 Analog 
Input  
2 Analog 
Output 
24 Digital 
I/O 
4 Counter 
Inputs 
2 Timer 
Outputs 
 
DaqBoard/1000 is a high-speed, multi-function, plug-and-play data acquisition board for PCI bus 
computers.  It features a 16-bit, 200-kHz A/D converter, digital calibration, bus mastering DMA, two 
16-bit, 100-kHz D/A converters, 24 digital I/O lines, four counters, and two timers. 
Up to four boards can be installed into a PC. 
One 68-pin SCSI III connector on the board provides access to all of the input and output signals. The 
DaqBoard/1000 accommodates all I/O with one cable and one PCI slot.  
The 68-pin I/O connector is logically divided into three functions: 
• Analog input for16 single-ended or 8 differential analog inputs with 7 software programmable bipolar 
ranges (±10 V to ±156 mV full scale). 
• 24 lines of general purpose digital I/O. 
• 4 counter inputs, 2 timer outputs, and 2 analog outputs. 
The on-board scan sequencer lets you select up to 512 channel/range combinations. The sequencer scans 
all channels of the scan at 5µs or 10 µs/channel. 
Bus mastering allows analog and digital/counter input data, as well as analog and digital output data, to 
flow between the PC and the DaqBoard without consuming CPU time. 
DaqBoard/1000 supports trigger modes that include: 
• Digital and pattern triggering – The boards have separate digital trigger input line, allowing TTL-
level triggering and latencies less than 5 µs. The trigger can be programmed for logic level or edge 
triggering. In pattern triggering, any of the digital input ports acts as the trigger port. You can program 
the digital pattern. 
• Software-based triggering – The PC detects the trigger event from analog, digital, or counter 
readings. Six pre- and post-triggering modes are supported. 
The two 16-bit, 100-kHz analog output channels have an output from –10 V to +10 V.  Using Bus 
Mastering DMA, each D/A can output a waveform. 
Other features of the DaqBoard/1000 include: 
• 24 TTL-level digital I/O lines. They are divided into three 8-bit ports. 
• Four 16-bit counters. Each can accept frequency inputs up to 10 MHz. The counters can be cascaded 
into two 32-bit counters. 
• Two 16-bit timer outputs. Each can generate square waves from 16 Hz to 1 MHz. 
• Configuration through software.  There are no switches or jumpers on the DaqBoard/1000.  
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DaqBoard/1000 Block Diagram 
Connections 
Installation 
 
Reference Note:  
For the DaqBoard/1000 installation procedure, refer to the DaqBoard/1000 and /2000 Series 
Installation Guide.  A copy of the guide is included at the beginning of this manual.   
 
I/O Connectors 
All input and output signals are available at the board’s 68-pin SCSI III connector.  Chapter 2 includes a 
pinout.  The following cable and terminal board options can be used to provide convenient screw terminal 
connections for all signal I/O lines. 
Mating Cable:  The CA-G56 is a 68-conductor shielded cable.  It is used to connect a DaqBoard/1000 
Series board to a TB-100 termination board.  The cable length is 3 feet. 
TB-100:   TB-100 is an optional termination board.  It provides convenient screw terminal 
connections for all signal I/O lines of a DaqBoard/1000 Series board. 
 
 
Reference Note:  
The TB-100 terminal board connection option is discussed in chapter 2. 
 
DaqBoard/1005 
    
16 Analog 
Inputs 
24 Digital 
I/O 
4 Counter 
Inputs 
2 Timer 
Outputs 
 
DaqBoard/1005 is a high-speed, multi-function, plug-and-play data acquisition board for PCI bus 
computers.  It features a 16-bit, 200-kHz A/D converter, digital calibration, bus mastering DMA, 24 digital 
I/O lines, four counters, and two timers. 
Up to four boards can be installed into a PC. 
One 68-pin SCSI III connector on the board provides access to all of the input and output signals. The 
DaqBoard/1000 accommodates all I/O with one cable and one PCI slot.   The 68-pin I/O connector is 
logically divided into three functions: 
• Analog input for16 single-ended or 8 differential analog inputs with 7 software programmable bipolar 
ranges (±10 V to ±156 mV full scale). 
• 24 lines of general purpose digital I/O. 
• 4 counter inputs and 2 timer outputs 
The on-board scan sequencer lets you select up to 512 channel/range combinations. The sequencer scans 
all channels of the scan at 5µs/channel or 10 µs/channel. 
Bus mastering allows analog and digital/counter input data, as well as digital output data, to flow between 
the PC and the DaqBoard without consuming CPU time. 
DaqBoard/1005 supports trigger modes that include: 
• Digital and pattern triggering – The boards have separate digital trigger input line, allowing TTL-
level triggering and latencies less than 5 µs. The trigger can be programmed for logic level or edge 
triggering. In pattern triggering, any of the digital input ports acts as the trigger port. You can program 
the digital pattern. 
• Software-based triggering – The PC detects the trigger event from analog, digital, or counter 
readings. Six pre- and post-triggering modes are supported. 
Other features of the DaqBoard/1000 include: 
• 24 TTL-level digital I/O lines. They are divided into three 8-bit ports. 
• Four 16-bit counters. Each can accept frequency inputs up to 10 MHz. The counters can be cascaded 
into two 32-bit counters. 
• Two 16-bit timer outputs. Each can generate square waves from 16 Hz to 1 MHz. 
• Configuration through software.  There are no switches or jumpers on the DaqBoard/1005.  
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DaqBoard/1005 Block Diagram 
 
Connections 
Installation 
 
Reference Note:  
For the DaqBoard/1005 installation procedure, refer to the DaqBoard/1000 and /2000 Series 
Installation Guide.  A copy of the guide is included at the beginning of this manual.   
 
 
I/O Connectors 
All input and output signals are available at the board’s 68-pin SCSI III connector.  Chapter 2 includes a 
pinout.  The following cable and terminal board options can be used to provide convenient screw terminal 
connections for all signal I/O lines. 
Mating Cable:  The CA-G56 is a 68-conductor shielded cable.  It is used to connect a DaqBoard/1000 
Series board to a TB-100 termination board.  The cable length is 3 feet. 
TB-100:   TB-100 is an optional termination board.  It provides convenient screw terminal 
connections for all signal I/O lines of a DaqBoard/1000 Series board. 
 
 
Reference Note:  
The TB-100 terminal board connection option is discussed in chapter 2. 
 
 
DaqBoard/2000 
     
16 Analog 
Input  
2 Analog 
Output 
40 Digital 
I/O 
4 Counter 
Inputs 
2 Timer 
Outputs 
 
    
DaqBoard/2000 and DaqBoard/2000c are high-speed, multi-function, plug-and-play data acquisition 
boards for PCI and compact-PCI bus computers, respectively.  They feature a 16-bit, 200-kHz A/D 
converter, digital calibration, bus mastering DMA, two 16-bit, 100-kHz D/A converters, 40 digital I/O 
lines, four counters, and two timers. 
Up to 470 channels of analog and digital I/O can be accessed with one DaqBoard/2000. Up to four boards 
can be installed into a PC. 
A 100-pin connector on the boards provides access to all of the input and output signals. The 
DaqBoard/2000 and /2000c accommodate all I/O with one cable and one PCI [or compact-PCI] slot.  
The 100-pin I/O connector, P4, is logically divided into three ports: 
• P1 – Analog input port for16 single-ended or 8 differential analog inputs with 13 software 
programmable ranges (±10 V to ±156 mV full scale). 
• P2 – General purpose digital I/O port with 24 lines, or digital I/O expansion port controlling up to 192 
external lines. 
• P3 – 16-bit digital I/O port, counter inputs, timer outputs, and analog outputs. 
The on-board scan sequencer lets you select up to 512 channel/range combinations. The sequencer scans 
all channels of the scan at 5µs or 10 µs/channel. 
Bus mastering allows analog and digital/counter input data, as well as analog and digital output data, to 
flow between the PC and the DaqBoard/2000 without consuming CPU time. 
DaqBoard/2000 supports a full complement of trigger modes including: 
• Hardware analog triggering – A user-programmed trigger level sets an analog DAC, which is 
compared in hardware to the analog input level on the selected channel. Trigger latency is < 5 µs. 
• Digital and pattern triggering – The boards have separate digital trigger input line, allowing TTL-
level triggering and latencies less than 5 µs. The trigger can be programmed for logic level or edge 
triggering. In pattern triggering, any of the digital input ports acts as the trigger port. You can program 
the digital pattern. 
• Software-based triggering – The PC detects the trigger event from readings, either analog, digital, or 
counter. Six pre- and post-triggering modes are supported. 
The two 16-bit, 100-kHz analog output channels have an output from –10 V to +10 V. (These channels are 
separate from the D/As used to determine analog trigger levels.) Using Bus Mastering DMA, each D/A can 
output a waveform. Bus Mastering DMA also allows for digital pattern generation on the 16-bit high-speed 
digital I/O port. 
Other features of the DaqBoard/2000 include: 
• 40 TTL-level digital I/O lines. They are divided into three 8-bit ports and one 16-bit port. 
• Four 16-bit counters. Each can accept frequency inputs up to 10 MHz. The counters can be cascaded 
into two 32-bit counters. 
• Two 16-bit timer outputs. Each can generate square waves from 16 Hz to 1 MHz. 
• Configuration through software.  There are no switches or jumpers on the DaqBoard/2000.  
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DaqBoard/2000 Block Diagram* 
* The DaqBoard/2000c Block Diagram is the same, with exception that the /2000c board uses a 
compact-PCI Bus instead of a standard PCI bus. 
 
Connections 
Installation 
 
Reference Note: For the DaqBoard/2000 and DaqBoard/2000c installation procedure, refer to 
either the DaqBoard/1000 and /2000 Series Installation Guide or to the DaqBoard/2000c 
Series Installation Guide, as applicable.  The guides are included at the beginning of this 
manual.   
 
 
I/O Connectors 
All input and output signals are available at the board’s 100-pin P4 connector.  A 3-foot, 100-conductor 
ribbon cable, part number CA-195, mates with connector P4.  
 
Reference Note: There are several P4-connector board options available for connecting the 
100 pins of P4 to typical DB37 connectors (P1, P2, and P3).  In addition to being briefly 
discussed in chapter 3 of this manual, these options, referred to as DBK200 Series, are 
detailed in the DBK Cards and Modules User’s Manual (p/n 457-0905). 
 
DaqBoard/2001 
 
     
16 Analog 
Input  
4 Analog 
Output 
40 Digital 
I/O 
4 Counter 
Inputs 
2 Timer 
Outputs 
     
DaqBoard/2001 and DaqBoard/2001c are high-speed, multi-function, plug-and-play data acquisition 
boards for PCI or compact-PCI bus computers, respectively.  They feature a 16-bit, 200-kHz A/D 
converter, digital calibration, bus mastering DMA, four 16-bit, 100-kHz D/A converters, 40 digital I/O 
lines, four counters, and two timers. 
Up to 470 channels of analog and digital I/O can be accessed with one DaqBoard/2001 board. Up to four 
boards can be installed into a PC. 
A 100-pin connector on the DaqBoard/2001 provides access to all of the input and output signals. The 
boards accommodate all I/O with one cable and one PCI [or compact-PCI] slot. The 100-pin I/O connector, 
P4, is logically divided into three ports: 
• P1 – Analog input port for16 single-ended or 8 differential analog inputs with 13 software 
programmable ranges (±10 V to ±156 mV full scale). 
• P2 – General purpose digital I/O port with 24 lines, or digital I/O expansion port controlling up to 192 
external lines. 
• P3 – 16-bit digital I/O port, counter inputs, timer outputs, and analog outputs. 
The on-board scan sequencer lets you select up to 512 channel/range combinations. The sequencer scans 
all channels of the scan at 5µs/channel or 10µs/channel. 
Bus mastering allows analog and digital/counter input data, as well as analog and digital output data, to 
flow between the PC and the DaqBoard/2001 without consuming CPU time. 
DaqBoard/2001 supports a full complement of trigger modes including: 
• Hardware analog triggering – A user-programmed trigger level sets an analog DAC, which is 
compared in hardware to the analog input level on the selected channel. Trigger latency is < 5 µs. 
• Digital and pattern triggering – The DaqBoard/2001 has a separate digital trigger input line, 
allowing TTL-level triggering and latencies less than 5 µs.  The trigger can be programmed for logic 
level or edge triggering. In pattern triggering, any of the digital input ports acts as the trigger port.  
You can program the digital pattern. 
• Software-based triggering – The PC detects the trigger event from readings, either analog, digital, or 
counter.  Six pre- and post-triggering modes are supported. 
The four 16-bit, 100-kHz analog output channels have an output from –10 V to +10 V.  (These channels 
are separate from the D/As used to determine analog trigger levels.) Using Bus Mastering DMA, each D/A 
can output a waveform. Bus Mastering DMA also allows for digital pattern generation on the 16-bit high-
speed digital I/O port. 
Other features of the DaqBoard/2001 include: 
• 40 TTL-level digital I/O lines. They are divided into three 8-bit ports and one 16-bit port. 
• Four 16-bit counters. Each can accept frequency inputs up to 10 MHz. The counters can be cascaded 
into two 32-bit counters. 
• Two 16-bit timer outputs. Each can generate square waves from 16 Hz to 1 MHz. 
• Configuration through software.  There are no switches or jumpers on a DaqBoard/2001. 
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DaqBoard/2001 Block Diagram* 
* The DaqBoard/2001c Block Diagram is the same, with exception that the /2001c board uses a  
compact-PCI Bus instead of a standard PCI bus. 
Connections 
Installation 
 
Reference Note: For the DaqBoard/2001 and /2001c installation procedure, refer to either the 
DaqBoard/1000 and /2000 Series Installation Guide or to the DaqBoard/2000c Series 
Installation Guide, as applicable.  The guides are included at the beginning of this manual. 
 
 
I/O Connector 
All input and output signals are available at the board’s 100-pin P4 connector. A 3-foot, 100-conductor 
ribbon cable, part number CA-195, mates with connector P4.  
 
Reference Note: There are several P4-connector board options available for connecting the 
100 pins of P4 to typical DB37 connectors (P1, P2, and P3).  In addition to being briefly 
discussed in chapter 3 of this manual, these options, referred to as DBK200 Series, are 
detailed in the DBK Cards and Modules User’s Manual (p/n 457-0905). 
 
 
DaqBoard/2002 
   
40 Digital 
I/O 
4 Counter 
Inputs 
2 Timer 
Outputs 
 
DaqBoard/2002 and /2002c are high-speed, multi-function, plug-and-play data acquisition boards for PCI 
and compact-PCI bus computers, respectively.  They feature digital calibration, bus mastering DMA,  
40 digital I/O lines, four counters, and two timers. 
Up to 470 channels of analog and digital I/O can be accessed with one board.  Up to four boards can be 
installed into a PC. 
A 100-pin connector on the boards provides access to all of the input and output signals. The boards 
accommodate all I/O with one cable and one PCI [or compact-PCI] slot. The 100-pin I/O connector, P4, is 
logically divided into three ports: 
• P1 – Not used by DaqBoard/2002  
• P2 – General purpose digital I/O port with 24 lines, or digital I/O expansion port controlling up to  
192 external lines. 
• P3 – 16-bit digital I/O port, counter inputs, timer outputs, and analog outputs. 
The on-board scan sequencer lets you select up to 512 channel/range combinations. The sequencer scans 
all channels of the scan at 5 µs/channel or 10 µs/channel. 
Bus mastering allows digital/counter input data and digital output data to flow between the PC and the 
DaqBoard/2002 board without consuming CPU time. 
DaqBoard/2002 supports a complement of trigger modes including: 
• Digital and pattern triggering – The boards have separate digital trigger input line, allowing TTL-
level triggering and latencies less than 5 µs. The trigger can be programmed for logic level or edge 
triggering. In pattern triggering, any of the digital input ports acts as the trigger port. You can program 
the digital pattern. 
• Software-based triggering – The PC detects the trigger event from readings [digital, or counter]. 
Six pre- and post-triggering modes are supported. 
 
Other features of the DaqBoard/2002 include: 
• 40 TTL-level digital I/O lines. They are divided into three 8-bit ports and one 16-bit port. 
• Four 16-bit counters. Each can accept frequency inputs up to 10 MHz. The counters can be cascaded 
into two 32-bit counters. 
• Two 16-bit timer outputs. Each can generate square waves from 16 Hz to 1 MHz. 
• Configuration through software.  There are no switches or jumpers on a DaqBoard/2002. 
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DaqBoard/2002 Block Diagram* 
*The DaqBoard/2002c Block Diagram is the same, with exception that the /2002c board uses a  
compact-PCI Bus instead of a standard PCI bus. 
Connections 
Installation 
 
Reference Note: For the DaqBoard/2002 and compact-PCI DaqBoard/2002c installation 
procedure, refer to either the DaqBoard/1000 and /2000 Series Installation Guide or to the 
DaqBoard/2000c Series Installation Guide, as applicable.  The guides are included at the 
beginning of this manual. 
 
 
I/O Connector 
All input and output signals are available at the board’s 100-pin P4 connector.  A 3-foot, 100-conductor 
ribbon cable, part number CA-195, mates with connector P4.  
 
Reference Note: There are several P4-connector board options available for connecting the 
100 pins of P4 to typical DB37 connectors (P1, P2, and P3).  In addition to being briefly 
discussed in chapter 3 of this manual, these options, referred to as DBK200 Series, are 
detailed in the DBK Cards and Modules User’s Manual (p/n 457-0905). 
DaqBoard/2003 
 
 
 4 Analog Outputs 
 
DaqBoard/2003 and /2003c are high-speed plug-and-play data acquisition boards for PCI and compact-PCI 
bus computers, respectively.  The boards are used for analog output and include four 16-bit, 100-kHz D/A 
converters.  Up to four boards can be installed into a PC. 
A 100-pin connector on the boards provides access to the DAC analog output signals.  The boards plug 
directly into a PCI or compact-PCI bus slot, as applicable.  The DAC analog output leaves the board 
through “P3-designated” pins located on the board’s 100-pin P4 connector. 
Both boards support Software-based triggering.   In “Software-based” triggering the PC detects the 
trigger event from the readings.  Six pre- and post-triggering modes are supported. 
DBK205 
Terminations 
 
TB1-1    AGND 
TB1-2    DAC0 
TB1-3    AGND 
TB1-4    DAC1 
TB1-5    AGND 
TB1-6    DAC2 
TB1-7    AGND 
TB1-8    DAC3 
TB1-9    AGND 
TB1-10  XTTL 
TB1-11  CLK 
TB1-12  DGND 
 
DBK205 Adapter  DaqBoard/2003 Block Diagram 
Note:  DaqBoard/2003 and DaqBoard/2003c are shipped with one DBK205 adapter.  The adapter has twelve screw 
terminals as follows: DAC0, DAC1, DAC2, DAC3, 1 digital ground, 5 analog grounds, 1 external clock (CLK), and 
1 external trigger (XTTL).  DBK205 connects directly to DaqBoard/2003’s P4 connector. 
Connections 
Installation 
 
Reference Note: For the DaqBoard/2003 and DaqBoard/2003c installation procedure, refer to 
either the DaqBoard/1000 and /2000 Series Installation Guide or to the DaqBoard/2000c 
Series Installation Guide, as applicable.  The guides are included at the beginning of this 
manual. 
I/O Connector 
Analog output signals are available at the board’s 100-pin P4 connector.  A 3-foot, 100-conductor ribbon 
cable, part number CA-195, mates with connector P4; however, a DBK205 adapter board is included for 
connecting the 100 pins of P4 to a terminal block (TB1). 
DBK205’s TB1 includes screw terminals for: DAC0, DAC1, DAC2, and DAC3, 1 digital ground,  
5 analog grounds, 1 external clock (CLK), and 1 external trigger (XTTL).  DBK205 connects directly to 
DaqBoard/2003’s P4 connector or to a compact-PCI DaqBoard/2003c’s P4 connector. 
DBK205 is depicted as part of the block diagram above and is discussed briefly in chapter 3 of this manual. 
DBK205 is also discussed in the DBK Cards and Modules User’s Manual (p/n 457-0905). 
DaqBoard/1000 and /2000 Series User’s Manual 889094 Daq Systems and Device Overviews   1-17 
 
 1-18    Daq Systems and Device Overviews 889094 DaqBoard/1000 and /2000 Series User’s Manual 
 
 
DaqBoard/2004 
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Output 
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DaqBoard/2004 and /2004c are high-speed, multi-function, plug-and-play data acquisition boards for PCI 
and compact-PCI bus computers, respectively.  They feature bus mastering DMA, four 16-bit, 100-kHz 
D/A converters, 40 digital I/O lines, four counters, and two timers. 
Up to four boards can be installed in one PC. 
A 100-pin connector on the boards provides access to all of the input and output signals. Each board 
accommodates all I/O with one cable and one PCI [or compact-PCI] slot, as applicable. The 100-pin I/O 
connector, P4, is logically divided into three ports:  P1, P2, and P3; however, DaqBoard/2004 only makes 
use of the P2 and P3 pin designations. 
• P1 – Not used by  DaqBoard/2004 
• P2 – General purpose digital I/O port with 24 lines, or digital I/O expansion port controlling up to 192 
external lines. 
• P3 – 16-bit digital I/O port, counter inputs, timer outputs, and analog outputs. 
The on-board scan sequencer lets you select up to 512 channel/range combinations. The sequencer scans 
all channels of the scan at 5 µs or 10 µs per channel. 
Bus mastering allows the digital/counter input data and analog and digital output data to flow between the 
PC and the DaqBoard/2004 without consuming CPU time. 
DaqBoard/2004 supports several trigger modes, including: 
• Digital and pattern triggering – Each board has a separate digital trigger input line, allowing TTL-
level triggering and latencies less than 5 µs.  The trigger can be programmed for logic level or edge 
triggering.  In pattern triggering, any of the digital input ports acts as the trigger port.  You can 
program the digital pattern. 
• Software-based triggering – The PC detects the trigger event from readings, either analog, digital, or 
counter.  Six pre- and post-triggering modes are supported. 
The four 16-bit, 100-kHz analog output channels have an output from -10 V to +10 V.  Using Bus 
Mastering DMA, each D/A can output a waveform.  Bus Mastering DMA also allows for digital pattern 
generation on the 16-bit high-speed digital I/O port. 
Other features of the DaqBoard/2004 include: 
• 40 TTL-level digital I/O lines. They are divided into three 8-bit ports and one 16-bit port. 
• Four 16-bit counters. Each can accept frequency inputs up to 10 MHz. The counters can be cascaded 
into two 32-bit counters. 
• Two 16-bit timer outputs. Each can generate square waves from 16 Hz to 1 MHz. 
• Configuration through software.  There are no switches or jumpers on a DaqBoard/2004.  
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DaqBoard/2004 Block Diagram* 
* The DaqBoard/2004c Block Diagram is the same, with exception that the /2004c board uses a  
compact-PCI Bus instead of a standard PCI bus. 
Connections 
Installation 
 
Reference Note: For the DaqBoard/2004 and DaqBoard/2004c installation procedure, refer to 
either the DaqBoard/1000 and /2000 Series Installation Guide or to the DaqBoard/2000c 
Series Installation Guide, as applicable.  The guides are included at the beginning of this 
manual. 
 
 
I/O Connector 
All input and output signals are available at the board’s 100-pin P4 connector.  A 3-foot, 100-conductor 
ribbon cable, part number CA-195, mates with connector P4.  
 
Reference Note: There are several P4-connector board options available for connecting the 
100 pins of P4 to typical DB37 connectors (P1, P2, and P3).  In addition to being briefly 
discussed in chapter 3 of this manual, these options, referred to as DBK200 Series, are 
detailed in the DBK Cards and Modules User’s Manual (p/n 457-0905). 
 
DaqBoard/2005 
 
    
 16 Analog 
Input  
40 Digital 
I/O 
4 Counter 
Inputs 
2 Timer Outputs 
 
DaqBoard/2005 and DaqBoard/2005c are high-speed, multi-function, plug-and-play data acquisition 
boards for PCI and compact-PCI bus computers, respectively.  They feature a 16-bit, 200-kHz A/D 
converter, digital calibration, bus mastering DMA, 40 digital I/O lines, four counters, and two timers. 
Up to 470 channels of analog and digital I/O can be accessed with one board.  Up to four boards can be 
installed in one PC. 
A 100-pin connector on the board provides access to all of the input and output signals.  The Each board 
accommodates all I/O with one cable and one PCI [or compact-PCI] bus-slot, as applicable. The 100-pin 
I/O connector, P4, is logically divided into three ports: 
• P1 – Analog input port for 16 single-ended or 8 differential analog inputs with 13 software 
programmable ranges (±10 V to ±156 mV full scale). 
• P2 – General purpose digital I/O port with 24 lines, or digital I/O expansion port controlling up to 192 
external lines. 
• P3 – 16-bit digital I/O port, counter inputs, and timer outputs. 
The on-board scan sequencer lets you select up to 512 channel/range combinations.  The sequencer scans 
all channels of the scan at 5 µs/channel or 10 µs/channel. 
Bus mastering allows analog and digital/counter input data, as well as analog and digital output data, to 
flow between the PC and the board without consuming CPU time. 
DaqBoard/2005 supports a full complement of trigger modes, including: 
• Hardware analog triggering – A user-programmed trigger level sets an analog DAC, which is 
compared in hardware to the analog input level on the selected channel. Trigger latency is < 5 µs. 
• Digital and pattern triggering – Both boards have a separate digital trigger input line, allowing TTL-
level triggering and latencies less than 5 µs. The trigger can be programmed for logic level or edge 
triggering. In pattern triggering, any of the digital input ports acts as the trigger port. You can program 
the digital pattern. 
• Software-based triggering – The PC detects the trigger event from readings, either analog, digital, or 
counter. Six pre- and post-triggering modes are supported. 
Bus Mastering DMA also allows for digital pattern generation on the 16-bit high-speed digital I/O port. 
Other features of the DaqBoard/2005 include: 
• 40 TTL-level digital I/O lines. They are divided into three 8-bit ports and one 16-bit port. 
• Four 16-bit counters. Each can accept frequency inputs up to 10 MHz. The counters can be cascaded 
into two 32-bit counters. 
• Two 16-bit timer outputs. Each can generate square waves from 16 Hz to 1 MHz. 
• Configuration through software.  There are no switches or jumpers on a DaqBoard/2005. 
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DaqBoard/2005 Block Diagram* 
*The DaqBoard/2005c Block Diagram is the same, with exception that the /2005c board uses a  
compact-PCI Bus instead of a standard PCI bus. 
Connections 
Installation 
 
Reference Note:  
For the DaqBoard/2005 and compact-PCI DaqBoard/2005c installation procedure, refer to 
either the DaqBoard/1000 and /2000 Series Installation Guide or to the DaqBoard/2000c 
Series Installation Guide, as applicable.  The guides are included at the beginning of this 
manual. 
 
I/O Connector 
All input and output signals are available at the board’s 100-pin P4 connector.  A 3-foot, 100-conductor 
ribbon cable, part number CA-195, mates with connector P4.  
 
 
Reference Note: 
There are several P4-connector board options available for connecting the 100 pins of P4 to 
typical DB37 connectors (P1, P2, and P3).  In addition to being briefly discussed in chapter 3 
of this manual, these options, referred to as DBK200 Series, are detailed in the DBK Cards 
and Modules User’s Manual (p/n 457-0905). 
 
 Using DBK Cards and Modules for Signal Conditioning 
The DBK signal-conditioning cards and module are designed for use with DaqBooks, LogBooks, and 
various types of data acquisition boards, i.e., ISA, PCI, and compact-PCI types.  The DBKs perform best 
when used with an acquisition device that can dynamically select channel, gain, and range.  DBK cards and 
modules with dynamic channel and gain/range selection allow for high channel-to-channel scan rates with 
a variety of transducers. 
Note:  Only passive DBKs, such as the DBK1 BNC module, the DBK11A screw terminal card, and the 
DBK40 BNC analog interface, can be used with Daq PC-Cards. 
DBK output signals can be bipolar, e.g., -5 to +5 V, or unipolar, e.g., 0 to 10 V.  The user can select a 
range of relevant values to correspond to the lowest signal (e.g., -5 or 0 V) and the highest signal (e.g., 5 or 
10 V) signal.  This type of range selection guarantees the highest resolution in 12-bit or 16-bit conversion. 
DBK modules share the same footprint as the DaqBook and a typical notebook PCs; allowing for 
convenient stacking.  The majority of these modules have their own power supply; however, several 
options exist for packaging and powering the DBKs.   
 
Reference Note: 
DBK options are detailed in the DBK Option Cards and Modules User’s Manual 
(p/n 457-0905). As a part of product support, this manual is automatically loaded onto your 
hard drive during software installation.  The default location is the Programs directory, which 
can be accessed through the Windows Desktop. 
 
 
Daq Software 
The Daq devices have software options capable of handling most applications.  Three types of software are 
available: 
• ready-to-use graphical programs, e.g., DaqView, DaqViewXL, and post acquisition data analysis 
programs such as PostView, DIAdem, and eZ-PostView 
• drivers for third-party, icon-driven software such as DASYLab and LabView 
• various language drivers to aid custom programming using API 
 
Ready-to-use programs are convenient for fill-in-the-blank applications that do not require programming 
for basic data acquisition and display: 
 
• DaqView is a Windows-based program for basic set-up and data acquisition.  DaqView lets you 
select desired channels, gains, transducer types (including thermocouples), and a host of other 
parameters with a click of a PC’s mouse.  DaqView lets you stream data to disk and display data 
in numerical or graphical formats.  PostView is a post-acquisition waveform-display program 
within DaqView. 
• DaqViewXL allows you to interface directly with Microsoft Excel to enhance data handling and 
display.  Within Excel you have a full-featured Daq control panel and all the data display 
capabilities of Excel. 
•  Post acquisition data analysis programs, e.g., PostView, DIAdem, and eZ-PostView, typically 
allow you to view and edit post-acquisition data. 
• The Daq Configuration control panel allows for interface configuration, testing, and 
troubleshooting. 
Each Daq system comes with an Application Programming Interface (API).  API-language drivers include 
C/C++ and Visual Basic. The latest software is a 32-bit version API. 
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Reference Notes: 
? The software document modules, DaqView, DaqViewXL, and Post Acquisition 
Data Analysis User’s Guide, are not included as part of the hardcopy manual, but 
are available in PDF version.  See the PDF Note, below. 
? Programming topics are covered in the Programmer’s User Manual (1008-0901). 
As a part of product support, this manual is automatically loaded onto your hard 
drive during software installation.  The default location is the Programs directory, 
which can be accessed through the Windows Desktop. 
 
 
PDF 
Note: 
During software installation, Adobe® PDF versions of user manuals will automatically 
install onto your hard drive as a part of product support.  The default location is in the 
Programs directory, which can be accessed from the Windows Desktop.  Refer to the PDF 
documentation for details regarding both hardware and software.   
 A copy of the Adobe Acrobat Reader® is included on your CD.  The Reader provides 
a means of reading and printing the PDF documents.  Note that hardcopy versions of the 
manuals can be ordered from the factory. 
 
 
Connections and Pinouts, DaqBoard/1000 Series 2 
Overview …… 2-1 
TB-100 Terminal Connector Option …… 2-2  
Pinout for DaqBoard/1000 and DaqBoard/1005 …… 2-3 
 
 
CAUTION 
 
 
 
 
Turn off power to all devices connected to the system before connecting cables or 
setting configuration jumpers and switches.  Electrical shock or damage to 
equipment can result even under low-voltage conditions. 
 
CAUTION 
 
The discharge of static electricity can damage some electronic components.  
Semiconductor devices are especially susceptible to ESD damage.  You should 
always handle components carefully, and you should never touch connector pins or 
circuit components unless you are following ESD guidelines in an appropriate ESD 
controlled area.  Such guidelines include the use of properly grounded mats and 
wrist straps, ESD bags and cartons, and related procedures. 
 
Overview 
DaqBoard/1000 Series boards communicate [external from the host PC] through a 68-pin SCSI III  
connector.  The TB-100 board is used to provide convenient screw-terminal connections for all signal I/O. 
Pinouts for both the TB-100 and the DaqBoard/1000 Series boards follow. 
Note that a TB-100 board can be easily connected to a DaqBopard/1000 or DaqBoard/1005 via a 68-
conductor, shielded cable, p/n CA-G56.  The cable has a length of three feet. 
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TB-100 Terminal Connector Option 
The TB-100 Terminal Connector option can be used to connect all 
signal I/O lines that are associated with a DaqBoard/1000 Series 
device.  TB-100 connects to the DaqBoard’s 68-pin SCSI III 
connector via a shielded 3 ft., 68 conductor cable, p/n CA-G56.  
 
TB-100 Pinout                                      The “Pin” column refers to the pin no. on the 68-Pin SCSI III Connector. 
TB2 Side Pin TB1 Side SE DIFF Pin 
+5V Vcc (+5 VDC) 19 ACH0 Analog Input  CH 0 0 HI 68 
GND Digital Common Note 1 ACH8 Analog Input  CH 8 0 LO 34 
A0 Digital I/O Line A0 18 AGND Analog Com   Note 2 
A1 Digital I/O Line A1 52 ACH1 Analog Input  CH 1 1 HI 33 
A2 Digital I/O Line A2 17 ACH9 Analog Input  CH 9 1 LO 66 
A3  Digital I/O Line A3 51 AGND Analog Com   Note 2 
A4 Digital I/O Line A4 16 ACH2 Analog Input  CH 2 2 HI 65 
A5 Digital I/O Line A5 50 ACH10 Analog Input  CH 10 2 LO 31 
A6 Digital I/O Line A6 15 AGND Analog Com   Note 2 
A7 Digital I/O Line A7 49 ACH3 Analog Input  CH 3 3 HI 30 
B0 Digital I/O Line B0 14 ACH11 Analog Input  CH 11 3 LO 63 
B1 Digital I/O Line B1 48 AGND Analog Com   Note 2 
B2 Digital I/O Line B2 13 ACH4 Analog Input  CH 4 4 HI 28 
B3  Digital I/O Line B3 47 ACH12 Analog Input  CH 12 4 LO 61 
B4 Digital I/O Line B4 12 AGND Analog Com   Note 2 
B5 Digital I/O Line B5 46 ACH5 Analog Input  CH 5 5 HI 60 
B6 Digital I/O Line B6 11 ACH13 Analog Input  CH 13 5 LO 26 
B7 Digital I/O Line B7 45 AGND Analog Com   Note 2 
C0 Digital I/O Line C0 10 ACH6 Analog Input  CH 6 6 HI 25 
C1 Digital I/O Line C1 44 ACH14 Analog Input  CH 14 6 LO 58 
C2 Digital I/O Line C2 9 AGND Analog Com   Note 2 
C3  Digital I/O Line C3 43 ACH7 Analog Input  CH 7 7 HI 57 
C4 Digital I/O Line C4 8 ACH15 Analog Input  CH 15 7 LO 23 
C5 Digital I/O Line C5 42 AGND Analog Common Note 2 
C6 Digital I/O Line C6 7 SGND Low Level Sense Common 62 
C7 Digital I/O Line C7 41 POSREF +5 VDC Positive Reference 20 
TTLTRG TTL Trigger Input 6 AGND Analog Common Note 2 
GND Digital Common Note 1 NEGREF - 5 VDC Negative Reference 54 
CNT0 Counter Input CTR0 5 AGND Analog Common Note 2 
CNT1 Counter Input CTR1 39 XDAC0 Analog Output, DAC0 22 
CNT2 Counter Input CTR2 4 AGND Analog Common Note 2 
CNT3 Counter Input CTR3 38 XDAC1 Analog Output, DAC1 21 
TMR0 Timer Output 0 3 AGND Analog Common Note 2 
TMR1 Timer Output 1 37 XAPCR A/D Pacer Clock I/O 2 
XDPCR DAC Pacer Clock I/O 1 GND Digital Common Note 1 
GND Digital Common Note 1 
 
EGND Earth Ground N/A 
Note 1:  Digital Common Pins on the SCSI III connector are: 35, 36, and 40. 
Note 2:  Analog Common Pins on the SCSI III connector are: 24, 27, 29, 32, 56, 59, 64, and 67 
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Pinout for DaqBoard/1000 and DaqBoard/1005 
 
Pin numbers refer to the 68-pin SCSI III female connector, located on the DaqBoard/1000 
and DaqBoard/1005 boards. 
Function SE DIFF Pin Pin Function SE DIFF 
Analog Input CH 8 CH 0 LO 34 68 Analog Input CH 0 CH 0 HI 
Analog Input CH 1 CH 1 HI 33 67 Analog Com   
Analog Com   32 66 Analog Input CH 9 CH 1 LO 
Analog Input  CH 10 CH 2 LO 31 65 Analog Input CH 2 CH 2 HI 
Analog Input CH 3 CH 3 HI 30 64 Analog Com   
Analog Com   29 63 Analog Input CH 11 CH 3 LO 
Analog Input CH 4 CH 4 HI 28 62 Low Level Sense Common 
Analog Com   27 61 Analog Input  CH 12 CH 4 LO 
Analog Input  CH 13 CH 5 LO 26 60 Analog Input CH 5 CH 5 HI 
Analog Input CH 6 CH 6 HI 25 59 Analog Com   
Analog Com   24 58 Analog Input CH 14 CH 6 LO 
Analog Input CH 15 CH 7 LO 23 57 Analog Input CH 7 CH 7 HI 
Analog Output 0  (DAC0)     Note 1 22 56 Analog Common 
Analog Output 1  (DAC1)     Note 1 21 55 Analog Common 
5 VDC Positive Reference 20 54 -5 VDC Negative Reference 
Vcc (+5 VDC) 19 53 Digital Common 
Digital I/O line A0 18 52 Digital I/O line A1 
Digital I/O line A2 17 51 Digital I/O line A3 
Digital I/O line A4 16 50 Digital I/O line A5 
Digital I/O line A6 15 49 Digital I/O line A7 
Digital I/O line B0 14 48 Digital I/O line B1 
Digital I/O line B2 13 47 Digital I/O line B3 
Digital I/O line B4 12 46 Digital I/O line B5 
Digital I/O line B6 11 45 Digital I/O line B7 
Digital I/O line C0 10 44 Digital I/O line C1 
Digital I/O line C2 9 43 Digital I/O line C3 
Digital I/O line C4 8 42 Digital I/O line C5 
Digital I/O line C6 7 41 Digital I/O line C7 
TTL Trigger Input 6 40 Digital Common 
Counter Input CTR0 5 39 Counter Input CTR1 
Counter Input CTR2 4 38 Counter Input CTR3 
Timer Output 0 3 37 Timer Output 1 
A/D Pacer Clock Input/Output 2 36 Digital Common 
DAC Pacer Clock I/O 1 
 
35 Digital Common 
 
Note 1:  DAC0 and DAC1 apply to DaqBoard/1000.  They do not apply to DaqBoard/1005. 
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CAUTION 
 
 
 
 
Turn off power to all devices connected to the system before connecting cables or 
setting configuration jumpers and switches.  Electrical shock or damage to 
equipment can result even under low-voltage conditions. 
 
CAUTION 
 
The discharge of static electricity can damage some electronic components.  
Semiconductor devices are especially susceptible to ESD damage.  You should 
always handle components carefully, and you should never touch connector pins or 
circuit components unless you are following ESD guidelines in an appropriate ESD 
controlled area.  Such guidelines include the use of properly grounded mats and 
wrist straps, ESD bags and cartons, and related procedures. 
Overview 
DaqBoard/2000 Series and DaqBoard/2000c Series boards communicate [external from the host PC] 
through the board’s 100-pin P4 connector. Typically, a DBK200 Series P4-adapter is used to provide one 
or more DB37 connectors (P1, P2, P3), which are subsets of the 100-pin P4 connector. 
Pinouts for P1, P2, P3, and P4 are located after the following DBK200 Series board descriptions. 
DaqBoard/2000 Series and cPCI DaqBoard/2000c Series boards communicate [external from the host PC] 
through the board’s 100-pin P4 connector. Typically a DBK200 Series P4-adapter is used to provide one or 
more DB37 connectors (P1, P2, P3).  
 
Using a DBK201 P4-to-P1/P2/P3 Adapter 
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The following matrix provides a quick comparison of the DBK200 Series adapter boards.  Details for each 
board are provided in the DBK Option Cards and Modules User’s Manual (p/n 457-0905).  An illustration and 
brief discussion of each DBK200 Series adapter board is presented after the following table. 
DBK200 Series, Adapter Board Matrix 
DBK P1 
 
Analog 
P2 
 
Digital 
P3 
Pulse, 
Freq., 
Digital 
P4 
 
 
Screw 
Term-
inals 
Special 
Features 
Comments 
200 Yes No No Yes No No Analog I/O use only. 
201 Yes Yes Yes Yes No No Like DBK209, except for form-factor. 
202 
203 
204 
Yes Yes 40-pin 
header 
for P3 
Yes Yes Custom RC 
Filter Setup. 
DBK202 is a bare board.  DBK203 
consists of a DBK202 mounted in a 
chassis.  DBK204 consists of a DBK203 
and a CA-209 CE cable kit.  
205 No No 12 
screw- 
term. 
Yes Yes No Only used with DaqBoard/2003 or /2003c.  
Can plug directly into P4.  Screw terminals 
are related to P3. 
206 Yes Yes Yes Yes Yes No Similar to DBK202, but has a different 
form-factor and has no RC filter setup. 
207 
207/CJC 
Yes 
(Qty. 2) 
No No Yes Yes Can carry 
5B modules. 
Supports 5B-compatible Analog I/O 
modules.  DBK207/CJC includes Cold 
Junction Compensation.  Includes two P1 
connectors.  Screw terminals are for 5B 
module connections. 
208 No Yes 
(Qty. 2) 
No Yes Yes Can carry 
relay modules. 
Supports Opto-22 compatible Solid-State-
Relay (SSR) digital modules.  Includes two 
P2 connectors. 
209 Yes Yes Yes Yes No No Like DBK201, except for form-factor. 
210 Yes Yes 
(Qty. 2) 
No Yes Yes Can carry 
digital I/O 
modules. 
Supports 32 channels of digital I/O via 
GrayhillTM 70M-Series mini-modules. 
 
 
DBK200 Series, P4 Connector Options 
 
Reference Note:   Prior to connecting a DBK to a DaqBoard/2000 Series or /2000c Series board, refer to 
the applicable DBK document module(s), in the DBK Option Cards and Modules User’s Manual 
(p/n 457-0905).   During software installation, the manual is automatically installed onto your hard drive as 
a part of product support.  The default location is the Programs directory, which can be accessed through 
the Windows Desktop. 
 
 DBK200 
The DBK200 P4-to-P1 adapter board provides a DB37 P1 
connector.   
P1 is suitable for ANALOG/IO. 
DBK200 does not support Digital I/O or frequency signals. 
 
DBK200’s P4 (100-pin connector) connects to the DaqBoard/2000 
Series or DaqBoard/2000c Series board’s P4 connector via a  
CA-195 Cable. 
DBK200 Adapter with P1 
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 DBK201 
The DBK201 P4-to-P1/P2/P3 adapter provides DB37 P1, P2, and 
P3 connectors.   
• P1 is used for ANALOG I/O.  
• P2 is used for DIGITAL I/O. 
• P3 is used for Pulse/Frequency 
   (Digital and Counter/Timer) I/O. 
DBK201’s P4 (100-pin connector) connects to a DaqBoard/2000 
Series or /2000c Series board’s P4 connector via a CA-195 Cable. 
DBK201, P4-to-P1/P2/P3 Adapter 
 
DBK202, DBK203, and DBK204 
 
DBK202 
P4-to-P1/P2/P3 Adapter with Screw-Terminals 
and Locators for RC Filter Setup 
 
DBK203, with Cover Plate Removed 1
Chassis-Mounted P4-to-P1/P2/P3 Adapter with 
Screw-Terminals and Locators for RC Filter Setup 
1 Note:  The DBK203, DBK204, and DBK204c modules are identical.  The DBK204 designation indicates 
that the module includes a CE cable kit for use with DaqBoard/2000 Series boards that are of the 
standard PCI type.  The DBK204c designation indicates that the module includes a CE cable kit for 
use with the compact-PCI type boards, i.e., the DaqBoard/2000c Series. 
 
The DBK202, DBK203, DBK204, and DBK204c adapters each provide a DB37 P1 connector, DB37 P2 
connector, and a 40-pin header (designated as P3). 
P1 is used for ANALOG I/O • 
• 
• 
P2 for DIGITAL I/O 
P3 for Pulse/Frequency (Digital and Counter/Timer) I/O 
In addition to the P1, P2, and P3 connectors, these boards include terminal blocks designated TB1 through 
TB12.  The blocks provide a screw-terminal connection option for P1, P2, and P3. 
Each of the three adapters can be connected to the DaqBoard/2000 Series or /2000c Series 100-pin P4 
connector via a CA-195 cable.   
 
Note:   These screw-terminal adapter boards provide a means of connecting signals to a DaqBoard/2000 
Series or a /2000c Series board through one of three methods: 
• Cables connected to P1, P2, and P3 connectors, as applicable. 
• Signal wires connected to the appropriate screw-terminal blocks (TB1 through TB12). 
The board’s silkscreen identifies all screw terminals. 
• With a combination of the above two methods. 
 
Note:  Board images are not to the same scale. 
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DBK205 
The DBK205 provides 12 screw-terminal connections on one terminal block (TB1) for DaqBoard/2003 
and DaqBoard/2003c.  The signal lines on DBK205’s P4 connector correspond with P3-associated pins on 
the P4 connector of DaqBoard/2003 and /2003c.  The DBK205 can connect directly to the 100-pin P4 
connector on the DaqBoard/2003, or DaqBoard/2003c. 
 
DBK205 
Terminations 
TB1-1    AGND 
TB1-2    DAC0 
TB1-3    AGND 
TB1-4    DAC1 
TB1-5    AGND 
TB1-6    DAC2 
TB1-7    AGND 
TB1-8    DAC3 
TB1-9    AGND 
TB1-10  XTTL 
TB1-11  CLK 
TB1-12  DGND 
 
DBK205 Adapter  DaqBoard/2003 Block Diagram 
Note:  DBK205 connects directly to 
DaqBoard/2003’s or /2003c’s 
P4 connector. 
 
DBK206 
The DBK206 provides a P1, P2, and P3 connector and corresponding screw-terminal blocks.  
P1 is used for ANALOG I/O • 
• 
• 
P2 for DIGITAL I/O 
P3 for Pulse/Frequency (Digital and Counter/Timer) I/O 
 
DBK206, P4-to-P1/P2/P3 Adapter with Screw-Terminals 
The DBK206 is suitable for both analog and digital expansion.  Signal connection to a DaqBoard/2000 
Series or to a DaqBoard/2000c Series board can be made as follows: 
• With cables connected to P1, P2, and P3 connectors, as applicable. 
• With signal wires connected to the appropriate screw-terminal blocks (TB1 through TB12).  
Note that the DBK206 board’s silkscreen identifies all screw terminals. 
• With a combination of the above two methods. 
 
Regardless of which method is used, the DBK206 connects to the 100-pin P4 connector of a 
DaqBoard/2000 Series or a /2000c Series board.  The connection is made via a CA-195 cable.  The board 
contains mounting holes that allow the board to be secured inside a user-provided enclosure. 
 
 
 
Note:  Board images are not to the same scale. 
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DBK207 and DBK207/CJC 
 The DBK207 and DBK207/CJC are carrier boards for 5B-compatible analog input modules.  They 
each provide: 
• 
• 
• 
• 
 two P1 connectors – for ANALOG I/O 
a 5 VDC power terminal 
 footprints for sixteen 5B Modules 
 16 terminal blocks.   
In addition, DBK207/CJC provides Cold Junction Compensation.  The DBK207 and DBK207/CJC 
each include a 100-pin P4 connector for use with DaqBoard/2000 Series and cPCI DaqBoard/2000c 
Series Boards. 
 
 
DBK207/CJC Carrier Board for 5B Compatible Modules 
 
WARNING 
 
Ensure that hard-wire emergency over-ride circuitry exists for all applications that 
make use of dangerous switch-loads.   Do not operate such switch-loads unless 
emergency over-ride circuitry is present. 
 
DBK207 and DBK207/CJC are typically installed in NEMA-type panels; however, they may be installed 
on DIN rails.  Separate mounting instructions are included with Rack Mount Kit (part no. Rack-DBK-3) 
and with DIN-rail Mount Kit (part no. DIN-DBK-1). 
DBK207 and DBK207/CJC allow Daq-based acquisition systems to use various combinations of sixteen 
5B signal-conditioning modules.  5B modules can accommodate a variety of signals, including low-level 
thermocouple and strain-gage signals.  Configuration options are flexible.  You can select the type of signal 
attached to each channel.  One Daq device can support up to 16 DBK207 [or DBK207/CJC] boards, 
providing a maximum of 256 isolated, analog input channels.   Note that Daq devices scan the channels at 
the same 10 µs/channel rate as other DBKs  (256 scans in 2.56 ms in a full system). 
Each user-installed 5B module offers 500 V isolation from the system and between channels.  Both 
DBK207 and DBK207/CJC include 16 screw-terminal blocks for signal inputs.  In addition, the 
DBK207/CJC includes cold junction compensators (CJCs) for use with thermocouple 5B modules. 
Sockets are provided for user-installed AC1362 current-sense resistor modules, as discussed in  
5B Module Connection in the DBK207 section of the DBK Option Cards and Modules User’s Manual  
(p/n 457-0905).  
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DBK208 
 DBK208 is a two-bank carrier board for optically-isolated Solid-State-Relay (SSR) modules.  Each 
bank supports up to eight digital I/O modules.  The banks can be independently set as “input” or 
“output” via jumpers (JP0 for Bank 0, and JP1 for Bank 1).  The I/O modules are industry standard 
Opto-22 compatible, 5-volt logic level modules. 
The DBK208 provides:  
• 
• 
• 
two P2 connectors for DIGITAL I/O 
footprints for sixteen optically-isolated Solid-State-Relay (SSR) Modules 
16 dual-screw terminal blocks. 
DBK208 includes a 100-pin P4 connector for use with DaqBoard/2000 Series and /2000c Series 
Boards. 
 
 
DBK208 Carrier Board for Opto-22 Compatible Solid-State-Relays 
WARNING 
 
Ensure that hard-wire emergency over-ride circuitry exists for all applications that 
make use of dangerous switch-loads.   Do not operate such switch-loads unless 
emergency over-ride circuitry is present. 
Note:  DBK208 is not used with DaqBoard/2003. 
 
DBK208 boards are typically installed in NEMA-type panels; however, they may alternatively be installed 
on DIN rails.  Separate mounting instructions are included with Rack Mount Kit (part no. Rack-DBK-3) 
and with DIN-rail Mount Kit (part no. DIN-DBK-1). 
 
In regard to the DaqBoard/2000 Series and DaqBoard/2000c Series boards, control originates in the 
board’s 100-pin P4 connector.  Connection of these boards to DBK208 can be made directly or indirectly 
as follows: 
• Direct connection can be made from the DaqBoard/2000 Series or /2000c Series board’s  
100-pin P4 connector to a DBK208’s P4 connector via a CA-195 cable. 
• Indirect connection can be made using an additional DBK200 Series P4-adapter that includes 
a 37-pin P2 connector.  For example, one of the following could be used: DBK201, DBK202, 
DBK203, DBK204, DBK206, DBK209, or another DBK208.  CA-37 cables are used to 
connect from P2 to P2.  
 
Note that a single Daq-based data acquisition system can support up to 16 DBK208 boards, providing a 
total of 256 channels.  DBK208 boards contain two DB37 P2 connectors for the purpose of daisy-chaining 
to other DBK208s or to other P2-supported devices. 
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DBK209 
 The DBK209 is a mini-adapter board suitable for both analog and digital expansion.  The board provides three 
DB37 connectors (P1, P2, and P3).  
DBK209 connects to DaqBoard/2000 Series or /2000c Series 
P4 connector via a CA-195 cable. 
Other than the form factor, DBK209 is identical to DBK201. 
• P1 is used for ANALOG I/O.  
• P2 is used for DIGITAL I/O. 
• P3 is used for Pulse/Frequency (Digital and 
Counter/Timer) I/O. 
 
DBK209’s P4 (100-pin connector) connects to the 
DaqBoard/2000 Series or /2000c Series board’s P4 
connector via a CA-195 Cable. 
 
DBK209 
P4-to-P1/P2/P3 Mini-adapter Board 
 
 
DBK210 
 DBK210 is a four-bank carrier board for optically-isolated Grayhill 70M-Series mini-modules.  Each bank supports up to eight digital I/O modules.  Each bank can be independently set to input or output.  
The settings are made via micro-switches.  The Grayhill 70M-Series I/O modules are industry 
standard, 5-volt logic level modules. 
 
DBK210 boards are typically installed in NEMA-type panels; however, they can be installed on DIN 
rails.  Separate mounting instructions are included with Rack Mount Kit (part no. Rack-DBK-3) and 
with DIN-rail Mount Kit (part no. DIN-DBK-1). 
 
DBK210 boards contain three DB37 connectors, as follows:  two P2 connectors for daisy-chaining to 
other DBK210s or to other P2-supported devices; one P1 connector for convenient access to the 
analog input channels of a DaqBook/2000 Series or a DaqBoard/2000 Series device. 
 
 
DBK210 Carrier Board for Grayhill 70M-Series Mini-Modules 
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 Pinouts for DaqBoard/2000 Series and /2000c Series Boards 
 
 
Reference Notes: You must set up DaqView for the particular DBKs in your system.  If 
you are unfamiliar with the method of setting up DBKs in DaqView, or if you need a 
refresher, refer to the following documents as needed. 
? The DBK Set Up in DaqView chapter of the DBK Option Cards Modules User’s 
Manual (p/n 457-0905), 
? The DBK Option Cards Modules User’s Manual (p/n 457-0905), for the applicable 
DBK document module(s).  The documentation discusses hardware configuration 
aspects that require setup in software.   
? The DaqView document module. 
During software installation, documentation is automatically installed onto your hard drive 
as a part of product support.  The default location is the Programs directory, which can be 
accessed through the Windows Desktop. 
 
Note: As new DBKs become available, be sure to use the latest revision of DaqView with the proper 
configuration options. 
The following P1, P2, and P3 connector pinouts pertain to the DBK200 Series adapter boards that were 
discussed in the first part of this chapter.  P1, P2, and P3 are subset connectors of the 100-pin P4 connector 
found on the DaqBoard/2000 Series and /2000c Series boards, and for that reason P4 pin-correlation is 
provided. 
 
CAUTION 
 
Do not confuse connectors.   Ensure that you only connect P1 I/Os to P1, 
P2 I/Os to P2, and P3 I/Os to P3.  Improper connection may result in equipment 
damage. 
 
 
Note:  In the pinouts that follow, some pins are irrelevant to certain DaqBoards.  For example:  
DaqBoard/2002, /2002c, /2004, and 2004c have no P1 correlation; and for those boards P1 and the 
associated P4 pins should be ignored.  The DaqBoard/2003 and /2003c only relate to P3 and the 
associated P4 pins; but for these two boards, a DBK205 screw-terminal adapter is typically used 
(see page 3-3).  Note that chapter 1, Device Systems and Device Overviews, contains detailed 
information that is specific to each board.  
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P1 for DaqBoard/2000 Series and /2000c Series Boards                               Analog I/O 
 
P1 
The P1 DB37 connector is 
obtained with the use of 
one of the following: 
  
DBK200 
DBK201 
DBK202 
DBK203 
DBK204 
DBK206 
DBK207 
DBK207/CJC 
DBK209 
 
 
 
 
 
 
 
Pin Signal Name Description for P1 Pin Use P4 
Correlation 
1 +5 Volts Expansion +5 V power  (Refer to Power Management, chapter 2, in DBK Manual) A1 
2 -15 Volts Expansion -15 VDC power (Refer to Power Management, ch. 2, in DBK Manual) A48 
3 Expansion 7 Digital OUT, external ADDRESS select bit 3  B32 
4 Expansion 9 Digital OUT, external ADDRESS select bit 1 B33 
5 Expansion 5 Digital OUT, external GAIN select bit 1 B31 
6 Expansion 6 Digital OUT, external GAIN select bit 0 A32 
7 Ground Common                                  See Ground Correlation Tables, page 3-15.  ⇐ 
8 Negative Reference Analog, -5 V reference A36 
9 Positive Reference Analog +5V reference B35 
10 Not Connected N/A N/A 
11 CH 15 (SE), or CH 7 LO DIFF Ch 15 HI IN (single-ended mode) / Ch 7 LO IN (differential mode) B36 
12 CH 14 (SE), or CH 6 LO DIFF Ch 14 HI IN (single-ended mode) / Ch 6 LO IN (differential mode) A38 
13 CH 13 (SE), or CH 5 LO DIFF Ch 13 HI IN (single-ended mode) / Ch 5 LO IN (differential mode) B39 
14 CH 12 (SE), or CH 4 LO DIFF Ch 12 HI IN (single-ended mode) / Ch 4 LO IN (differential mode) A41 
15 CH 11 (SE), or CH 3 LO DIFF Ch 11 HI IN (single-ended mode) / Ch 3 LO IN (differential mode) B42 
16 CH 10 (SE), or CH 2 LO DIFF Ch 10 HI IN (single-ended mode) / Ch 2 LO IN (differential mode) A44 
17 CH 9 (SE), or CH 1 LO DIFF Ch 9 HI IN (single-ended mode) / Ch 1 LO IN (differential mode) B45 
18 CH 8 (SE), or CH 0 LO DIFF Ch 8 HI IN (single-ended mode) / Ch 0 LO IN (differential mode) A47 
19 Signal Ground (SGND) Sense Common (SGND) A45 
20 A/I Clock External ADC Pacer Clock Input / Internal ADC Pacer Clock Output B26 
21 +15 Volts Expansion +15 V power (Refer to Power Management, chapter 2, in DBK Manual) B48 
22 Expansion 8 Digital OUT, external ADDRESS select bit 2 A33 
23 Expansion 10 Digital OUT, external ADDRESS select bit 0 A34 
24 Not Connected N/A N/A 
25 TTL Trigger Digital IN, External TTL Trigger Input A27 
26 Expansion 11 Digital OUT, Simultaneous sample and hold (SSH) B34 
27 Not Connected N/A N/A 
28 Ground Common                                 See Ground Correlation Tables, page 3- 15. ⇐ 
29 Ground Common                                        See Ground Correlation Tables, page 3-15. ⇐ 
30 CH 7 (SE), or CH 7 HI DIFF Ch 7 IN (single-ended mode) / Ch 7 HI IN (differential mode) A37 
31 CH 6 (SE), or CH 6 HI DIFF Ch 6 IN (single-ended mode) / Ch 6 HI IN (differential mode) B38 
32 CH 5 (SE), or CH 5 HI DIFF Ch 5 IN (single-ended mode) / Ch 5 HI IN (differential mode) A40             
33 CH 4 (SE), or CH 4 HI DIFF Ch 4 IN (single-ended mode) / Ch 4 HI IN (differential mode)     B41 
34 CH 3 (SE), or CH 3 HI DIFF Ch 3 IN (single-ended mode) / Ch 3 HI IN (differential mode) A43 
35 CH 2 (SE), or CH 2 HI DIFF Ch 2 IN (single-ended mode) / Ch 2 HI IN (differential mode) B44 
36 CH 1 (SE), or CH 1 HI DIFF Ch 1 IN (single-ended mode) / Ch 1 HI IN (differential mode) A46 
37 CH 0 (SE), or CH 0 HI DIFF Ch 0 IN (single-ended mode) / Ch 0 HI IN (differential mode) B47 
 
The P1 DB37 connector 
does not apply to DBK205 
or to DBK208. 
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P2 for DaqBoard/2000 Series and /2000c Series Boards                                 Digital I/O 
 
P2 
The P2 DB37 connector is 
obtained with the use of 
one of the following: 
  
DBK201 
DBK202 
DBK203 
DBK204 
DBK206 
DBK208 
DBK209 
 
 
 
 
 
 
 
Pin Signal Name Description for P2 Pin Use P4 
Correlation 
1 Not Connected N/A N/A 
2 Not Connected N/A N/A 
3 Port B - B7 Digital I/O: P2 Digital Port B, Bit 7; or, P2 Expansion Address Bit 0 Out B10 
4 Port B - B6 Digital I/O: P2 Digital Port B, Bit 6; or, P2 Expansion Address Bit 1 Out A11 
5 Port B - B5 Digital I/O: P2 Digital Port B, Bit 5; or, P2 Expansion Address Bit 2 Out B11 
6 Port B - B4 Digital I/O: P2 Digital Port B, Bit 4; or, P2 Expansion Address Bit 3 Out A12 
7 Port B - B3 Digital I/O: P2 Digital Port B, Bit 3; or, P2 Expansion Address Bit 4 Out B12 
8 Port B - B2 Digital I/O: P2 Digital Port B, Bit 2; or, P2 Expansion RESET Output A13 
9 Port B - B1 Digital I/O: P2 Digital Port B, Bit 1; or, P2 Expansion WRITE Output B13 
10 Port B - B0 Digital I/O: P2 Digital Port B, Bit 0; or, P2 Expansion READ Output A14 
11 Ground Digital Common                      See Ground Correlation Tables, page 3- 15. ⇐ 
12 Not Connected N/A N/A 
13 Ground Digital Common                      See Ground Correlation Tables, page 3- 15.  ⇐ 
14 Not Connected N/A N/A 
15 Ground Digital Common                      See Ground Correlation Tables, page 3- 15. ⇐ 
16 Not Connected N/A N/A 
17 Ground Digital Common                      See Ground Correlation Tables, page 3- 15. ⇐ 
18 + 5 Volt Supply Expansion +5 Volt Power (Refer to Power Management, ch. 2, in DBK Manual) A1, B1 
19 Ground Digital Common                      See Ground Correlation Tables, page 3- 15. ⇐ 
20 + 5 Volt Supply Expansion +5 Volt Power (Refer to Power Management, ch. 2, in DBK Manual) A1, B1 
21 Ground Digital Common                      See Ground Correlation Tables, page 3- 15. ⇐ 
22 Port C - C7 Digital I/O: P2 Digital Port C, Bit 7; or, P2 Expansion Data Bit 7 A6 
23 Port C - C6 Digital I/O: P2 Digital Port C, Bit 6; or, P2 Expansion Data Bit 6 B6 
24 Port C - C5 Digital I/O: P2 Digital Port C, Bit 5; or, P2 Expansion Data Bit 5 A7 
25 Port C - C4 Digital I/O: P2 Digital Port C, Bit 4; or, P2 Expansion Data Bit 4 B7 
26 Port C - C3 Digital I/O: P2 Digital Port C, Bit 3; or, P2 Expansion Data Bit 3 A8 
27 Port C - C2 Digital I/O: P2 Digital Port C, Bit 2; or, P2 Expansion Data Bit 2 B8 
28 Port C - C1 Digital I/O: P2 Digital Port C, Bit 1; or, P2 Expansion Data Bit 1 A9 
29 Port C - C0 Digital I/O: P2 Digital Port C, Bit 0; or, P2 Expansion Data Bit 0 B9 
30 Port A - A7 Digital I/O: P2 Digital Port A, Bit 7; or, P2 Expansion Data Bit 15 A2 
31 Port A - A6 Digital I/O: P2 Digital Port A, Bit 6; or, P2 Expansion Data Bit 14 B2 
32 Port A - A5 Digital I/O: P2 Digital Port A, Bit 5; or, P2 Expansion Data Bit 13 A3 
33 Port A - A4 Digital I/O: P2 Digital Port A, Bit 4; or, P2 Expansion Data Bit 12 B3 
34 Port A - A3 Digital I/O: P2 Digital Port A, Bit 3; or, P2 Expansion Data Bit 11 A4 
35 Port A - A2 Digital I/O: P2 Digital Port A, Bit 2; or, P2 Expansion Data Bit 10 B4 
36 Port A - A1 Digital I/O: P2 Digital Port A, Bit 1; or, P2 Expansion Data Bit 9 A5 
37 Port A - A0 Digital I/O: P2 Digital Port A, Bit 0; or, P2 Expansion Data Bit 8 B5 
 
The P2 DB37 connector 
does not apply to DBK200, 
DBK205, DBK207, or 
DBK207/CJC. 
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P3 for DaqBoard/2000 Series and /2000c Series Boards    Pulse/Frequency/Digital I/O 
P3 
The P3 DB37 
connector is 
obtained with 
the use of one 
of the 
following: 
  
DBK201 
DBK202 (Note 1) 
DBK203 (Note 1) 
DBK204 (Note 1) 
DBK206 
DBK209 
 
 
 
 
 
Pin Signal Name Description for P3 Pin Use P4 
Correlation 
1 Digital Ground  (Note 1) Digital Common                 See Ground Correlation Tables, page 3-15.  ⇐ 
2 Digital Ground  (Note 1) Digital Common                 See Ground Correlation Tables, page 3-15.  ⇐ 
3 Digital 7 P3 Digital Port Bit 7 B19 
4 Digital 6 P3 Digital Port Bit 6 A19 
5 Digital 5 P3 Digital Port Bit 5 B20 
6 Digital 4 P3 Digital Port Bit 4 A20 
7 Digital 3 P3 Digital Port Bit 3 B21 
8 Digital 2 P3 Digital Port Bit 2 A21 
9 Digital 1 P3 Digital Port Bit 1 B22 
10 Digital 0 P3 Digital Port Bit 0 A22 
11 Digital Ground Digital Common                 See Ground Correlation Tables, page 3-15.  ⇐ 
12 Expansion 2 Reserved --- 
13 Expansion 3 Reserved --- 
14 Expansion 4 Reserved --- 
15 Timer 0 P3 Timer 0 Output B24 
16 Timer 1 P3 Timer 1 Output A25 
17 Counter 2 P3 Counter 2 Input B28 
18 Counter 0 P3 Counter 0 Input B29 
19 + 15 Volts Expansion,  +15 VDC B48 
20 + 5 Volt Supply Expansion, +5 Volt Power   (Refer to Power Management, ch. 2, in DBK Manual) A1, B1 
21 Analog Out Clock External DAC Pacer Clock Input/Internal DAC Pacer Clock Output A26 
22 Digital 15 Digital I/O; P3 Digital Port Bit 15 B15 
23 Digital 14 Digital I/O; P3 Digital Port Bit 14 A15 
24 Digital 13 P3 Digital Port Bit 13 B16 
25 Digital 12 P3 Digital Port Bit 12 A16 
26 Digital 11 P3 Digital Port Bit 11 B17 
27 Digital 10 P3 Digital Port Bit 10 A17 
28 Digital 9 P3 Digital Port Bit 9 B18 
29 Digital 8 P3 Digital Port Bit 8 A18 
30 Digital Ground Digital Common                 See Ground Correlation Tables, page 3-15.  ⇐ 
31 Analog Out DAC 3  (Note 3) Analog DAC 3 Output B50 
32 Analog Out DAC 2  (Note 3) Analog DAC 2 Output B49 
33 Analog Out DAC 1  (Note 3) Analog DAC 1 Output A50 
34 Analog Out DAC 0  (Note 3) Analog DAC 0 Output A49 
35 Counter 3 P3 Counter 3 Input A28 
36 Counter 1 P3 Counter 1 Input A29 
37 - 15 Volts Expansion, - 15 VDC Power (Refer to Power Management, ch. 2, in DBK 
Manual) 
A48 
Note 1:  P3 pins 1 and 2 are not connected on DBK201. 
Note 2:  For DBK202, DBK203, and DBK204, the 37-pin P3 connector is obtained by connecting a CA-60 cable to an 
“On-Board” 40-pin header. 
Note 3:  Pins 31, 32, 33, and 34 on the P3 DB37 connector are used for Analog Out DACs.  DaqBoard/2001, /2003 & /2004 can utilize 
all four pins.  DaqBoard/2000 does not make use of pins 31 or 32.  DaqBoard/2002 and DaqBoard/2005 boards do not make 
use of pins 31 through 34 as these series two boards have no Analog Out DAC. 
(Note 2) 
 (Analog Out DAC 3) 
 (Analog Out DAC 2) 
DB37 P3 Connector 
Note: There is no direct pin number correlation between the 
          40-pin header and the DB37 P3 connector. 
        *In regard to pins 31 through 34, see Note 3. 
DBK202, DBK203, DBK204  
“On-Board” 40-Pin Header 
The P3 DB37 connector does not apply to DBK200, DBK205, DBK207, DBK207/CJC, or DBK208. 
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 P4 to P1, P2 and P3 Correlation 
The following table lists the correlation between the P4 I/O lines and their respective P1, P2 and P3 pin 
locations on the DBK200 Series boards.  Ground correlation is provided in a subsequent table. 
 
P4 Pin Signal Type Description P1, P2, P3 Correlation 
A1 +5VDC Power Expansion +5 Volts P1 pin 1 
P2 pin 18, 20 
P3 pin 20 
B1 +5VDC Power Expansion +5 Volts P1 pin 1 
P2 pin 18, 20 
P3 pin 20 
A2 Port A bit 7 Dig I/O P2 Digital Port A, bit 7 -or- 
P2 expansion Data bit 15 
P2 pin 30 
B2 Port A bit 6 Dig I/O P2 Digital Port A, bit 6 -or- 
P2 expansion Data bit 14 
P2 pin 31 
A3 Port A bit 5 Dig I/O P2 Digital Port A, bit 5 -or- 
P2 expansion Data bit 13 
P2 pin 32 
B3 Port A bit 4 Dig I/O  P2 Digital Port A, bit 4 -or- 
P2 expansion Data bit 12 
P2 pin 33 
A4 Port A bit 3 Dig I/O P2 Digital Port A, bit 3 -or- 
P2 expansion Data bit 11 
P2 pin 34 
B4 Port A bit 2 Dig I/O P2 Digital Port A, bit 2 -or- 
P2 expansion Data bit 10 
P2 pin 35 
A5 Port A bit 1 Dig I/O P2 Digital Port A, bit 1 -or- 
P2 expansion Data bit 9 
P2 pin 36 
B5 Port A bit 0 Dig I/O P2 Digital Port A, bit 0 -or- 
P2 expansion Data bit 8 
P2 pin 37 
A6 Port C bit 7 Dig I/O P2 Digital Port C, bit 7 -or- 
P2 expansion Data bit 7 
P2 pin 22 
B6 Port C bit 6 Dig I/O P2 Digital Port C, bit 6 -or- 
P2 expansion Data bit 6 
P2 pin 23 
A7 Port C bit 5 Dig I/O P2 Digital Port C, bit 5 -or- 
P2 expansion Data bit 5 
P2 pin 24 
B7 Port C bit 4 Dig I/O P2 Digital Port C, bit 4 -or- 
P2 expansion Data bit 4 
P2 pin 25 
A8 Port C bit 3 Dig I/O P2 Digital Port C, bit 3 -or- 
P2 expansion Data bit 3 
P2 pin 26 
B8 Port C bit 2 Dig I/O P2 Digital Port C, bit 2 -or- 
P2 expansion Data bit 2 
P2 pin 27 
A9 Port C bit 1 Dig I/O P2 Digital Port C, bit 1 -or- 
P2 expansion Data bit 1 
P2 pin 28 
B9 Port C bit 0 Dig I/O P2 Digital Port C, bit 0 -or- 
P2 expansion Data bit 0 
P2 pin 29 
A10 Ground Dig I/O Digital Common See Ground Tables 
B10 Port B bit 7 Dig I/O P2 Digital Port B, bit 7 -or- 
P2 expansion address bit 0 
P2 pin 3 
A11 Port B bit 6 Dig I/O P2 Digital Port B, bit 6 -or- 
P2 expansion address bit 1 
P2 pin 4 
B11 Port B bit 5 Dig I/O P2 Digital Port B, bit 5 -or- 
P2 expansion address bit 2 
P2 pin 5 
A12 Port B bit 4 Dig I/O P2 Digital Port B, bit 4 -or- 
P2 expansion address bit 2 
P2 pin 6 
B12 Port B bit 3 Dig I/O P2 Digital Port B, bit 3 -or- 
P2 expansion address bit 3 
P2 pin 7 
 
This table is continued.
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P4 Pin Signal Type Description P1, P2, P3 Correlation 
A13 Port B bit 2 Dig I/O P2 Digital Port B, bit 2 -or- 
P2 expansion RESET 
P2 pin 8 
B13 Port B bit 1 Dig I/O P2 Digital Port B, bit 1 -or- 
P2 expansion WRITE 
P2 pin 9 
A14 Port B bit 0 Dig I/O P2 Digital Port B, bit 0 -or- 
P2 expansion READ 
P2 pin 10 
B14 Ground Dig I/O Digital Common See Ground Tables 
A15 P3 Dig bit 14 Dig I/O P3 Digital Port bit 14 P3 pin 23 
B15 P3 Dig bit 15 Dig I/O P3 Digital Port bit 15 P3 pin 22 
A16 P3 Dig bit 12 Dig I/O P3 Digital Port bit 12 P3 pin 25 
B16 P3 Dig bit 13 Dig I/O P3 Digital Port bit 13 P3 pin 24 
A17 P3 Dig bit 10 Dig I/O P3 Digital Port bit 10 P3 pin 27 
B17 P3 Dig bit 11 Dig I/O P3 Digital Port bit 11 P3 pin 26 
A18 P3 Dig bit 8 Dig I/O P3 Digital Port bit 8 P3 pin 29 
B18 P3 Dig bit 9 Dig I/O P3 Digital Port bit 9 P3 pin 28 
A19 P3 Dig bit 6 Dig I/O P3 Digital Port bit 6 P3 pin 4 
B19 P3 Dig bit 7 Dig I/O P3 Digital Port bit 7 P3 pin 3 
A20 P3 Dig bit 4 Dig I/O P3 Digital Port bit 4 P3 pin 6 
B20 P3 Dig bit 5 Dig I/O P3 Digital Port bit 5 P3 pin 5 
A21 P3 Dig bit 2 Dig I/O P3 Digital Port bit 2 P3 pin 8 
B21 P3 Dig bit 3 Dig I/O P3 Digital Port bit 3 P3 pin 7 
A22 P3 Dig bit 0 Dig I/O P3 Digital Port bit 0 P3 pin 10 
B22 P3 Dig bit 1 Dig I/O P3 Digital Port bit 1 P3 pin 9 
A23 Ground Dig I/O Digital Common See Ground Tables 
B23 XCK Dig I/O Reserved No Connection 
A24 Ground Dig I/O Digital Common See Ground Tables 
B24 Timer 0 Dig OUT P3 Timer 0 Output P3 pin 15 
A25 Timer 1 Dig OUT P3 Timer 1 Output P3 pin 16 
B25 Ground Dig I/O Digital Common See Ground Tables 
A26 DAC Pacer Dig I/O External DAC Pacer Clock Input / 
Internal DAC Pacer Output 
P3 pin 21 
B26 ADC Pacer Dig I/O External ADC Pacer Clock Input / 
Internal ADC Pacer Output 
P1 pin 20 
A27 TTL Trigger Dig IN External TTL Trigger Input P1 pin 25 
B27 Ground Dig I/O Digital Common See Ground Tables 
A28 Counter 3  Dig IN P3 Counter 3 Input P3 pin 35 
B28 Counter 2 Dig IN P3 Counter 2 Input P3 pin 17 
A29 Counter 1 Dig IN P3 Counter 1 Input P3 pin 36 
B29 Counter 0 Dig IN P3 Counter 0 Input P3 pin 18 
A30 CD ACK- Dig IN Reserved No Connection 
B30 SDI Dig IN Reserved No Connection 
A31 Ground Analog Analog Signal Common See Ground Tables 
B31 XI/O Gain 1 Dig OUT Analog Expansion Gain Select bit 1 P1 pin 5 
A32 XI/O Gain 0 Dig OUT Analog Expansion Gain Select bit 0 P1 pin 6 
B32 XI/O Address 3 Dig OUT Analog Exp. Address Select bit 3  P1 pin 3 
A33 XI/O Address 2 Dig OUT Analog Exp. Address Select bit 2  P1 pin 22 
B33 XI/O Address 1 Dig OUT Analog Exp. Address Select bit 1  P1 pin 4 
A34 XI/O Address 0 Dig OUT Analog Exp. Address Select bit 0  P1 pin 23 
B34 External SSH Dig OUT Analog Expansion Simultaneous 
Sample/Hold Signal 
P1 pin 26 
A35 Ground Analog Analog Signal Common See Ground Tables 
B35 Positive Ref Analog Analog +5 Volt Reference P1 pin 9 
A36 Negative Ref Analog  Analog -5 Volt Reference P1 pin 8 
B36 Analog In Ch15 Analog Analog Input Chan 15 (SE) 
Analog Input Chan 7L (DIF) 
P1 pin 11 
A37 Analog In Ch7 Analog Analog Input Chan 7 (SE) 
Analog Input Chan 7H (DIF) 
P1 pin 30 
B37 Ground Analog Analog Signal Common See Ground Tables 
A38 Analog In Ch14 Analog Analog Input Chan 14 (SE) 
Analog Input Chan 6L (DIF) 
P1 pin 12 
B38 Analog In Ch6 Analog Analog Input Chan 6 (SE) 
Analog Input Chan 6H (DIF) 
P1 pin 31 
A39 Ground Analog Analog Signal Common See Ground Tables 
 
This table is continued. 
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P4 Pin Signal Type Description P1, P2, P3 Correlation 
B39 Analog In Ch13 Analog Analog Input Chan 13 (SE) 
Analog Input Chan 5L (DIF) 
P1 pin 13 
A40 Analog In Ch5 Analog Analog Input Chan 5 (SE) 
Analog Input Chan 5H (DIF) 
P1 pin 32 
B40 Ground Analog Analog Signal Common See Ground Tables 
A41 Analog In Ch12 Analog Analog Input Chan 12 (SE) 
Analog Input Chan 4L (DIF) 
P1 pin 14 
B41 Analog In Ch Analog Analog Input Chan 4 (SE) 
Analog Input Chan 4H (DIF) 
P1 pin 33 
A42 Ground Analog Analog Signal Common See Ground Tables 
B42 Analog In Ch11 Analog Analog Input Chan 11 (SE) 
Analog Input Chan 3L (DIF) 
P1 pin 15 
A43 Analog In Ch3 Analog Analog Input Chan 3 (SE) 
Analog Input Chan 3H (DIF) 
P1 pin 34 
B43 Ground Analog Analog Signal Common See Ground Tables 
A44 Analog In Ch10 Analog Analog Input Chan 10 (SE) 
Analog Input Chan 2L (DIF) 
P1 pin 16 
B44 Analog In Ch2 Analog Analog Input Chan 2 (SE) 
Analog Input Chan 2H (DIF) 
P1 pin 35 
A45 Signal Ground Analog Sense Common (SGND) P1-19 
B45 Analog In Ch9 Analog Analog Input Chan 9 (SE) 
Analog Input Chan 1L (DIF) 
P1 pin 17 
A46 Analog In Ch1 Analog Analog Input Chan 1 (SE) 
Analog Input Chan 1H (DIF) 
P1 pin 36 
B46 Ground Analog Analog Signal Common See Ground Tables 
A47 Analog In Ch8 Analog Analog Input Chan 8 (SE) 
Analog Input Chan 0L (DIF) 
P1 pin 18 
B47 Analog In Ch0 Analog Analog Input Chan 0 (SE) 
Analog Input Chan 0H (DIF) 
P1 pin 37 
A48 -15VDC Power Expansion  -15 Volts P1 pin 2 
P3 pin 37 
B48 +15VDC Power Expansion +15 Volts P1 pin 21 
P3 pin 19 
A49 DAC 0 Analog DAC 0 Output P3 pin 34 
B49 * DAC 2 Analog DAC 2 Output P3 pin 32 
A50 DAC 1 Analog DAC 1 Output P3 pin 33 
B50 * DAC 3 Analog DAC 3 Output P3 pin 31 
 
* DAC 2 and DAC 3 (from P4 pins B49 and B50, respectively) only apply to DaqBoard/2001, /2003 /2004 
and the equivalent cPCI DaqBoard/2000c Series Boards. 
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Ground Tables – P4 Pin to P1, P2, and P3 Ground Correlation 
 
 
Digital Common (DGND) 
P4 Pin DBK200 DBK201 DBK202 
DBK203 
DBK204 
DBK206 DBK207 DBK208 DBK209  
------- ------- ------- P1-7 ------- ------- P1-7 P1 
------- P2-11 
P2-13 
P2-15 
P2-17 
P2-19 
P2-21 
P2-11 
P2-13 
P2-15 
P2-17 
P2-19 
P2-21 
P2-11 
P2-13 
P2-15 
P2-17 
P2-19 
P2-21 
------- 
 
 
P2-11 
P2-13 
P2-15 
P2-17 
P2-19 
P2-21 
P2-11 
P2-13 
P2-15 
P2-17 
P2-19 
P2-21 
 
 
P2 
 
 
 
A10 
B14 
A23 
A24 
B25 
B27 
------- ------- 
------- 
P3-11 
------- 
P3-1 
P3-2 
P3-11 
P3-30 
P3-1 
P3-2 
P3-11 
P3-30 
------- ------- P3-1 
P3-2 
P3-11 
P3-30 
 
P3 
 
 
Analog Common (AGND) 
P4 Pin DBK200 DBK201 DBK202 
DBK203 
DBK204 
DBK206 DBK207 DBK208 DBK209  
P1-7 
P1-28 
P1-29 
P1-7 
P1-28 
P1-29 
P1-7 
P1-28 
P1-29 
------- 
P1-28 
P1-29 
P1-7 
P1-28 
P1-29 
------- ------- 
P1-28 
P1-29 
 
P1 
------- ------- ------- ------- ------- ------- ------- P2 
A31 
A35 
B37 
A39 
B40 
A42 
B43 
B46 
------- P3-30 ------- ------- ------- ------- -------  
P3 
 
 3-16    Connections & Pinouts, DaqBoard/2000 Series                    898195 DaqBoard/1000 and /2000 User’s Manual 
CE-Compliance 4 
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Overview 
CE standards were developed by the European Union (EU) dating from 1985 and include specifications 
both for safety and for EMI emissions and immunity.  Now, all affected products sold in EU countries must 
meet such standards.  Although not required in the USA, these standards are considered good engineering 
practice since they enhance safety while reducing noise and ESD problems. 
In contracted and in-house testing, most Daq* products met the required specifications.  Those products 
not originally in compliance were redesigned accordingly.  In some cases, alternate product versions, shield 
plates, edge guards, special connectors, or add-on kits are required to meet CE compliance.  
 
 
CE-compliant products bear the “CE” mark and include a Declaration of Conformity stating the 
particular specifications and conditions that apply.  The test records and supporting documentation 
that validate the compliance are kept on file at the factory. 
 
CE Standards and Directives 
The electromagnetic compatibility (EMC) directives specify two basic requirements: 
1. The device must not interfere with radio or telecommunications. 
2. The device must be immune from electromagnetic interference from RF transmitters, etc. 
The standards are published in the Official Journal of European Union under direction of CENELEC 
(European Committee for Electrotechnical Standardization).  The specific standards relevant to Daq* 
equipment are listed on the product’s Declaration of Conformity and include: CISPR22:1985; 
EN55022:1988 (Information Technology Equipment, Class A for commercial/industrial use); and 
EN50082-1:1992 for various categories of EMI immunity. 
The safety standard that applies to Daq* products is EN 61010-1 : 1993 (Safety Requirements for 
Electrical Equipment for Measurement, Control, and Laboratory Use, Part 1: General Requirements).  
Environmental conditions include the following: 
• indoor use 
• altitude up to 2000 m 
• temperature 5°C to 40°C (41°F to 104°F) 
• maximum relative humidity 80% for temperatures up to 31°C (87.8°F) decreasing linearly 
to 50% relative humidity at 40°C (104°F) 
• mains supply voltage fluctuations not to exceed ±10% of the nominal voltage 
• other supply voltage fluctuations as stated by the manufacturer 
• transient overvoltage according to installation categories (overvoltage categories) I, II and III 
For mains supply, the minimum and normal category is II 
• pollution degree I or II in accordance with IEC 664 
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For clarification, terms used in some Declarations of Conformity include: 
• pollution degree:  any addition of foreign matter, solid, liquid or gaseous (ionized gases) that may 
produce a reduction of dielectric strength or surface resistivity.  Pollution Degree I has no influence 
on safety and implies: the equipment is at operating temperature with non-condensing humidity 
conditions; no conductive particles are permitted in the atmosphere; warm-up time is sufficient to 
avert any condensation or frost; no hazardous voltages are applied until completion of the warm-up 
period.  Pollution Degree II implies the expectation of occasional condensation. 
• overvoltage  (installation) category: classification with limits for transient overvoltage, dependent 
on the nominal line voltage to earth.  Category I implies signals without high transient values.  
Category II applies to typical mains power lines with some transients. 
Safety Conditions 
Users must comply with all relevant safety conditions in the user’s manual and the Declarations of 
Conformity.  This manual and Daq* hardware make use of the following Warning and Caution symbols: 
If you see either of these symbols on a product, carefully read the related information and be alert to the 
possibility of personal injury. 
 
This warning symbol is used in this manual or on the equipment to warn of possible 
injury or death from electrical shock under noted conditions. 
 
 
This warning/caution symbol is used to warn of possible personal injury or 
equipment damage under noted conditions.   
 
Daq* products contain no user-serviceable parts; refer all service to qualified personnel.  The 
specific safety conditions for CE compliance vary by product; but general safety conditions include: 
 
• The operator must observe all safety cautions and operating conditions specified in the 
documentation for all hardware used. 
• The host computer and all connected equipment must be CE compliant. 
• All power must be off to the device and externally connected equipment before internal access to the 
device is permitted. 
• Isolation voltage ratings: do not exceed documented voltage limits for power and signal inputs. 
All wire insulation and terminal blocks in the system must be rated for the isolation voltage in use.  
Voltages above 30 Vrms or ±60 VDC must not be applied if any condensation has formed on the 
device. 
• Current and power use must not exceed specifications.  Do not defeat fuses or other over-current 
protection. 
 
 
Emissions/Immunity Conditions 
The specific immunity conditions for CE compliance vary by product; but general immunity conditions 
include: 
• Cables must be shielded, braid-type with metal-shelled connectors.  Input terminal connections are to 
be made with shielded wire.  The shield should be connected to the chassis ground with the hardware 
provided. 
• The host computer must be properly grounded. 
• In low-level analog applications, some inaccuracy is to be expected when I/O leads are exposed to 
RF fields or transients over 3 or 10 V/m as noted on the Declaration of Conformity. 
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 CE Enhancements for DBKs 
The following CE enhancements are described in the individual document modules of the 
DBK Cards and Modules User’s Manual (p/n 457-0905). 
• DBK41/CE 
• Edge Guard (for DBK5, DBK8, and DBK44) 
• Applicable cables and connectors 
CE Cable Kits for DaqBoard 2000 Series and /2000c Series Boards 
CAUTION 
 
 
 
 
Turn OFF the power to, and UNPLUG the host PC and externally connected equipment prior to 
removing the PC’s cover and removing (or installing) the DaqBoard/2000 Series [or /2000c Series] 
Board.  Electric shock or damage to equipment can result even under low-voltage conditions.   
Take ESD precautions (packaging, proper handling, grounded wrist strap, etc.) 
Use care to avoid touching board surfaces and onboard components.  Only handle boards by their 
edges (or ORBs, if applicable).  Ensure boards do not come into contact with foreign elements such 
as oils, water, and industrial particulate. 
 
Note: The CE Cable Kit used with DaqBoard/2000 Series Boards is p/n CA-209. 
 The CE Cable Kit used with cPCI DaqBoard/2000c Series Boards is p/n CA-209c. 
By following these instructions correctly, your DaqBoard/2000 Series [or /2000c Series] Board will be 
CE Compliant in accordance with the conditions stated on your board’s Declaration of Conformity.   
If your board is already installed, you will need to remove it from the PC before proceeding.  If your board 
is not yet installed, proceed to the section entitled, Install the CE ORB.  
Remove DaqBoard/2000 Series or /2000c Series Board from the Host PC 
For DaqBoard/2000 Series Boards [PCI type] 
1. Turn the host PC’s power OFF. 
2. Turn power OFF to externally connected equipment. 
3. UNPLUG the host PC and all externally connected equipment. 
4. Remove the PC’s cover.  Refer to your PC Owner’s Manual as needed. 
5. Locate the DaqBoard/2000 Series Board and carefully remove the board from its PCI slot. 
For cPCI DaqBoard/2000c Series Boards [cPCI Type] 
1. Turn the compact PC’s power OFF. 
2. Turn power OFF to externally connected 
equipment. 
3. UNPLUG the compact PC and all 
externally connected equipment. 
4. Loosen the upper and lower lock screws 
(see figure). 
5. Push the cPCI board’s injector/ejector 
down to disengage the board. 
6. Slide the board free of the compact PC. 
 
Upper Lock Screw 
Injector/ 
Ejector 
Lower Lock Screw 
Removing a cPCI DaqBoard/2000c Series Board 
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 Install the CE ORB 
1. Remove the two screws that secure the standard [non-CE] ORB to the board (see figures). 
2. Using the same screws, mount the CE ORB to the board.  Tighten the screws snug, but do not over 
tighten.  
Note:   For the cPCI DaqBoard/2000c Series Boards, the board’s edge will locate between the 
ORB’s Retaining Edge and the two screw mounts. 
 
 
 
 
 
 
 
 
 
Mounting DaqBoard/2000 Series and cPCI DaqBoard/2000c Series Boards to CE ORBs  
 
Install the Board with its CE ORB 
For DaqBoard/2000 Series Boards [PCI type] 
 
If you a installing the DaqBoard/2000 Series Board for the first time, refer to chapter 1 of this manual; 
or to the DaqBoard/2000 Series Quick Start Guide, prior to installing the board. 
 
 
1. If you have not already done so, turn off power to, and 
UNPLUG the host PC and externally connected 
equipment.  Then remove the PC’s cover.  Refer to your 
PC Owner’s Manual as needed. 
2. Install the DaqBoard/2000 Series Board[with CE ORB] 
 as follows: 
(a) Align the groove in the edge connector with the 
ridge on the PCI slot. 
(b) Push the DaqBoard/2000 Series Board firmly 
into the PCI slot. 
(c) Replace the rear panel adapter screw. 
3.  Replace the PC’s cover. 
 
 
Installing a DaqBoard/2000 Series Board 
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 For cPCI DaqBoard/2000c Series Boards [cPCI Type] 
 
If you a installing the cPCI DaqBoard/2000c Series Board for the first time, refer to chapter 2 of this 
manual; or to the cPCI DaqBoard/2000c Series Quick Start Guide, prior to installing the board. 
 
1. Turn the compact PC’s power OFF. 
2. Turn power OFF to externally connected 
equipment. 
3. UNPLUG the compact PC and all 
externally connected equipment. 
4. With the board’s injector/ejector down, 
slide the board into the compact PC.  
Make sure you use the PCs card guides. 
5. After the board is inserted, pull the cPCI 
board’s injector/ejector up to engage the 
board.  
6. Tighten the upper and lower lock screws.  
Upper Lock Screw 
Injector/ 
Ejector 
Lower Lock Screw 
Installing a cPCI DaqBoard/2000c Series Board 
Connect the CA-195CE Cable to the Board 
Note:   This section includes illustrations depicting the DaqBoard/2000; but apply to both the 
DaqBoard/2000 Series Boards and the cPCI DaqBoard/2000c Series Boards. 
 
 
 
Note:  When mating P4 connectors, ensure that the P4 white locator triangles 
point to each other.  The triangles locate pin A1. 
 
 
1.    Connect one end of the CA-195CE Cable to DaqBoard/2000 Series [or /2000c Series] Board’s P4 
connector.  Note that either end of the cable can be connected to the board; however, the white locator 
triangles must align with each other.   
2. Align the Cable Clamp (1033-2009) with the 
CE ORB and secure the items with two 
4-40 x 3/16 screws (provided). 
Note: In the right hand figure, the cable is not shown to 
allow for greater clarity of parts. 
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Secure the Grounding Pigtail to Cable CA-195CE 
Using Cable Clamps 1033-2009, 1033-2010, and two 4_40 x 5/16 screws, secure the Grounding Pigtail to 
the cable.  Note that the Clamps must be positioned over the cable’s Copper Band as shown in the figure 
on page 4-5.  Tighten screws snug, but do not over tighten.  
Note:  In the following figure, the cable is not shown to allow for greater clarity of parts. 
 
 
 
 
Connect Cable and Grounding Pigtail to DBK203 
Note:  DBK204 [for use with DaqBoard/2000 Series Boards] consists of a DBK203 and a CA-209 CE 
cable kit.  DBK204c [for use with cPCI DaqBoard/2000c Series Boards] consists of a DBK203 and 
a CA-209c CE cable kit. 
1. Verify correct P4 connector alignment of the CA-195CE Cable and DBK203’s P4 connector. 
2. Complete the connection. 
3. Connect the open end of the Grounding Pigtail to the threaded insert located to the right of 
DBK203’s P4 connector.   See figure on page 4-5. 
 
Note:  When mating P4 connectors, ensure that the P4 white locator triangles 
point to each other.   The triangles locate pin A1. 
 
 
At this point your board will be CE compliant, providing that the conditions listed on your board’s 
Declaration of Conformity are satisfied.  You can return power to the system and commence with normal 
operation of your DaqBoard/2000 Series [or /2000c Series] Board. 
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Calibration 5 
 
DaqBoard/1000 and /2000 Series boards are factory-calibrated.  However, if adjustments are needed they 
should be completed in the following order: 
1. PGA Input and Output Offset 
2. Sample/Hold Offset 
3. A/D Offset and Gain 
4. VDC Voltage Reference 
5. DAC0 Full-Scale*  
6. DAC1 Full-Scale* 
7. DAC2 Full-Scale* 
8. DAC3 Full-Scale* 
*In regard to the various DaqBoard/1000 and /2000 Series boards, DAC applicability is as follows: 
DaqBoard/1000 – DAC0 and DAC1 apply 
DaqBoard/1005 – No DACs apply 
DaqBoard/2000 and /2000c– DAC0 and DAC1 apply 
DaqBoard/2001 and /2001c– DAC0, DAC1, DAC2, and DAC3 apply 
DaqBoard/2002 and /2002c– No DACs apply 
DaqBoard/2003 and /2003c– DAC0,  DAC1, DAC2, and DAC3 apply 
DaqBoard/2004 and /2004c– DAC0,  DAC1, DAC2, and DAC3 apply 
DaqBoard/2005 and /2005c – No DACs apply 
 
A Windows-based program, DaqCal.exe, is used to calibrate Daq systems, including analog expansion 
cards.  DaqCal.exe is used in conjunction with: 
• a 4.5-digit, digital multi-meter 
• an adjustable voltage calibrator 
• an ambient temperature meter. 
 
To use the calibration program: 
1. Launch DaqCal.  
Note:  DaqCal is installed automatically from your data acquisition CD as a part of product 
support.  This takes place during software installation.  DaqCal’s default location is the 
IOtech DaqX Software folder, in the Programs group. 
2. When DaqCal opens you will be prompted to select your device from a list.  After doing so, 
simply follow the illustrated on-screen instructions. 
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I/O Comparison Matrix 
for DaqBoard/1000 Series Boards 
DaqBoard 
Identity 
Analog Input 
Channels 
Analog Output 
Channels 
Digital I/O 
Channels 
Counter 
Inputs 
Timer 
Outputs 
1000 16 
 
2 
 
24 
 
4 
 
2 
 
1005 16 
 
-- 24 
 
4 
 
2 
 
 
General Specifications    Applicable to DaqBoard/1000, /1005 
Warm-up: 1 hour to rated specifications 
Supply voltage range: 4.75 VDC to 5.25 VDC (PCI bus) 
Power consumption (per board): 3.5 W 
Operating temperature: 0 to +60°C 
Storage temperature: -40 to +80°C 
Relative Humidity: 0 to 95% non-condensing 
Vibration: MIL STD 810E 
Signal I/O Connector:  68-pin SCSI type III, carries all analog I/O and digital I/O 
Dimensions: 165 mm W x 15 mm D x 108 mm H (6.5” x 0.6” x 4.2”) 
Weight: 160 g (0.35 lbs) 
Analog Inputs  Applicable to DaqBoard/1000, /1005 
Channels: 16 single-ended or 8 differential, programmable on a per-channel basis as single-
ended or differential bipolar. 
Bandwidth:  500 kHz 
Settling Time:  5 µs maximum to 1 LSB for full-scale step 
Maximum Input Voltage:  +11V relative to analog common 
Over-Voltage Protection:  ±35V 
Ranges:  Software programmable via sequencer on a per-channel basis. 
Accuracy (Note 2) 
One Year, 0 to 35°C 
±(% reading + % range) 
Input Noise (Note 3) 
(LSB rms) 
10 Hz to 200 kHz 
Voltage Range 
(Note 1) 
Absolute  Typical 
-10 to +10 V 0.015+.005 1 
-5 to +5 V 0.015+.005 1 
-2.5 to +2.5 V 0.015+.005 1 
-1.25 to +1.25 V 0.015+.005 2 
-0.625 to +0.625 V 0.015+.008 2 
-0.3125 to +0.3125 V 0.015+.008 3 
-0.156 to +0.156 V 0.02+.008 3 
Notes: 
1)  Specifications assume differential input single channel scan, 200 kHz scan rate, unfiltered. 
2)  Accuracy specification is exclusive of noise.  Measurements were taken at P1. 
3)  Inputs shorted to signal ground (SGND).  8192 samples. 
Note: Specifications subject to change without notice. 889094 Specifications – DaqBoard/1000 Series  6-1 
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A/D Specifications    Applicable to DaqBoard/1000, /1005 
Type: Successive approximation, 200 kHz maximum conversion rate 
Resolution: 16 bits 
Conversion Time: 5 µs 
Maximum Sample Rate:  200 kHz 
Differential Nonlinearity: ±2 LSB maximum 
Integral Nonlinearity: ±1 LSB maximum 
Missing Codes: None, over full operating temperature range 
Input Sequencer  Applicable to DaqBoard/1000, /1005 
Analog, digital and counter inputs can be scanned synchronously based either on an internal 
programmable timer, or an external clock source.  Analog and digital outputs can be synchronized to 
either of these clocks. 
Scan Clock Sources: 2 
1. Internal, programmable from 5 µs to 5.96 hours maximum in 1 µs steps 
2. External, TTL level input up to 200 kHz maximum 
Programmable parameters per scan: channel (random order), gain 
Depth: 512 location 
On-board Channel to channel scan rate: 5 or 10 µs per channel, programmable 
External Acquisition Scan Clock Input  Applicable to DaqBoard/1000, /1005 
Maximum rate: 200 kHz 
Clock Signal Range: 0V to +5V 
Minimum pulse width: 50 ns high, 50 ns low 
Triggering  Applicable to DaqBoard/1000, /1005 
Trigger Sources:4, individually selectable for starting and stopping an acquisition. Stop acquisition 
can occur on a different channel than start acquisition; stop acquisition can be triggered via modes  2, 
3, or 4 described below.  Pre-trigger is supported with fixed or variable pre-trigger periods. 
1. Single-Channel Digital Trigger:  A separate digital input is provided for digital triggering.  
Latency: 5 µs max.   
2. Digital Pattern Triggering: 8 or 16-bit pattern triggering on any digital input.  Programmable for 
trigger on equal, above, below, or within or outside of a window.  Individual bits can be masked for 
“don’t care” condition.  Latency: One scan period maximum. 
3. Counter/Totalizer Triggering: Counter/totalizer inputs can trigger an acquisition.  User can select 
to trigger on a frequency or on total counts that are equal, above, below, or within/outside of a 
window. Latency: One scan period maximum. 
4. Software Triggering: Trigger can be initiated under program control. 
 
Note: Specifications subject to change without notice. 889094 Specifications – DaqBoard/1000 Series     6-3 
 
Analog Outputs    Applicable to DaqBoard/1000; does not apply to DaqBoard/1005 
Two analog output channels are updated synchronously relative to scanned inputs, and clocked from 
either an internal onboard clock, or an external clock source.  Analog outputs can also be updated 
asynchronously, independent of any other scanning in the system.  Bus mastering DMA provides 
CPU and system-independent data transfers, ensuring accurate outputs that are irrespective of other 
system activities.  Streaming from disk or memory is supported, allowing continuous, nearly-infinite 
length, waveform outputs (limited only by available PC system resources). 
Channels: 2 DAC channels (DAC0, DAC1)  
Resolution: 16 bits 
Output voltage range: ±10 V 
Digital Feedthru: 50 mV when updated 
Output current: ±10 mA 
Offset error: ±0.0045 V maximum 
Gain error: ±0.01% 
Update rate: 100 kHz maximum, 1.5 Hz minimum (no minimum with external clock) 
Settling Time: 10 µs maximum to 1 LSB for full-scale step 
Clock Sources: 4 programmable 
1. Onboard D/A clock, independent of scanning input clock 
2. Onboard scanning input clock 
3. External D/A input clock, independent of external scanning input clock 
4. External scanning input clock 
Digital I/O    Applicable to DaqBoard/1000, /1005 
Channels: 24, expandable to 208 with external DBK options 
Input Scanning Modes: 2 programmable 
1. Asynchronous, under program control at any time relative to input scanning 
2. Synchronous with input scanning 
Ports: 3 x 8-bit (82C55 emulation).  Each port is programmable as input or output. 
Input Characteristics: 100 Ω series, 20 pF to common 
Input protection: ±8 kV ESD clamp diodes parallel 
I/O levels: TTL 
Sampling/Update rate: 200 kHz maximum 
Output Characteristics:  Output 12 mA per pin, 200 mA total continuous (per bank of 24 outputs) 
Counters  Applicable to DaqBoard/1000, /1005 
Counter inputs can be scanned synchronously along with analog and digital scanned inputs, based 
either on internal programmable timer, or an external clock source.  Bus mastering DMA provides 
CPU and system-independent data transfers, insuring data acquisition performance irrespective of 
other system activities.  Counters can be configured to clear when read, or to totalize and clear under 
program control. 
Channels: 4 x 16-bit, cascadable as 2 x 32-bit 
Frequency Measurement Rate: 10 MHz maximum 
Input Signal Range: -15 V to +15 V  
Input Characteristics: 2.7 kΩ series in parallel with 20 pF to common and 10 kΩ to +5 V 
Input protection: ±8 kV ESD clamp diodes parallel 
Trigger Level: TTL 
Minimum pulse width: 50 ns high, 50 ns low 
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Frequency/Pulse Generators   Applicable to DaqBoard/1000, /1005 
Channels: 2 x 16-bit 
Output Waveform: Square wave 
Output rate: 1 MHz base rate divided by 1 to 65535 (programmable) 
High level output voltage: 2.0 V minimum @ -3.75 mA, 3.0 V minimum @ -2.5 mA 
Low level output voltage: 0.4 V maximum @ 2.5 mA 
 
Accessories and Cables   Applicable to DaqBoard/1000, /1005 
Termination Board (TB-100) 
Termination board with screw terminals for accessing all I/O for one DaqBoard/1000 or 
DaqBoard/1005.   The terminal board connects to the DaqBoard/1000 Series board’s 68-pin 
connector via a CA-G56 cable. 
Rack Mount Kit (Rack3) 
This is a kit for mounting the TB-100 termination board to a rack. 
68-Conductor Cable (CA-G56) 
68-conductor, 3 ft. shielded cable.  Used to connect a TB-100 terminal board to a DaqBoard/1000 or 
a DaqBoard/1005. 
  
Manual Set (Set #1033), p/n 1033-0900 
This is a hardcopy set of the following 3 manuals, available for purchase. 
o DaqBoard/1000 and /2000 Series User’s Manual (p/n 1033-0901) 
o Programmer’s Manual for developing custom programs using API commands (p/n 1008-0901) 
o DBK Option Cards & Modules User’s Manual  (p/n 457-0905) 
Note: DaqBoard/1000 Series boards do not support DBK options. 
 
Software   Applicable to DaqBoard/1000, /1005 
 
DaqView for setup, data acquisition display and analysis. 
 
DaqViewXL for seamless execution within Microsoft Excel’s tool palette. 
 
eZ-PostView for post acquisition viewing and analysis. 
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I/O Comparison Matrix 
for DaqBoard/2000 Series Boards 
DaqBoard 
Identity 
Analog Input 
Channels 
Analog Output 
Channels 
Digital I/O 
Channels 
Counter 
Inputs 
Timer 
Outputs 
2000 16 
 
2 
 
40 
 
4 
 
2 
 
2001 16 
 
4 
 
40 
 
4 
 
2 
 
2002 -- -- 40 
 
4 
 
2 
 
2003 -- 4 
 
-- --  -- 
2004 -- 4 
 
40 
 
4 
 
2 
 
2005 16 
 
-- 40 
 
4 
 
2 
 
 
General Specifications  Applicable to all DaqBoard/2000 Series Boards 
Warm-up: 1 hour to rated specifications 
Supply voltage range: 4.75 VDC to 5.25 VDC (PCI bus) 
Power consumption (per board): 3.5 W (up to 10 W with external accessories) 
Power Available for External Signal Conditioning and Expansion Options:  
5 V at 1 A (all boards);  ±15 V at 75 mA each (with exception of DaqBoard/2002) 
Operating temperature: 0 to +60°C 
Storage temperature: -40 to +80°C 
Relative Humidity: 0 to 95% non-condensing 
Vibration: MIL Std 810E 
Dimensions:  
DaqBoard/2000 Series:  165 mm W x 15 mm D x 108 mm H (6.5” x 0.6” x 4.2”) 
DaqBoard/2000c Series:  160mm W x 19 mm D x 100 mm H (6.3” x 0.7” x 3.9”) 
Weight:  
DaqBoard/2000 Series:  160 g (0.35 lbs) 
DaqBoard/2000c Series:  178.95 g (0.39 lbs)  
 
Note:  Specifications subject to change without notice. 889094 Specifications – DaqBoard/2000 Series    7-1 
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Analog Specifications   Applicable to DaqBoard/2000, /2001, /2005 
A/D: Successive approximation, 200 kHz maximum conversion rate 
Resolution: 16 bits 
Channels: 16 single-ended or 8 differential, expandable up to 256 differential 
Conversion Time: 5 µs 
Connector: 100-pin high-density edge-type 
Missing Codes: None, over full operating temperature range 
 
Input Voltage Ranges (software programmable via sequencer): 
Accuracy (Note 2) 
One Year, 
0 to 35°C 
±(% reading+% range) 
Input Noise 
(LSB rms) 
10 Hz-200 kHz 
(Note 3) 
 
 
Voltage Range 
Absolute  Typical 
0 to +10 V 0.015+.005 1 
0 to +5 V 0.015+.005 1 
0 to +2.5 V 0.015+.005 1 
0 to +1.25 V 0.015+.008 2 
0 to +0.625 V 0.015+.008 2 
0 to +0.3125 V 0.015+.008 2 
-10 to +10 V 0.015+.005 1 
-5 to +5 V 0.015+.005 1 
-2.5 to +2.5 V 0.015+.005 1 
-1.25 to +1.25 V 0.015+.005 2 
-0.625 to +0.625 V 0.015+.008 2 
-0.3125 to +0.3125 V 0.015+.008 3 
-0.156 to +0.156 V 0.02+.008 3 
Notes 
(1) Specifications assume 
differential input single 
channel scan, 200 kHz 
scan rate, unfiltered. 
(2) Accuracy specification is 
exclusive of noise. 
(3) Inputs shorted to P4-45A, 
differential input, 8192 
samples. 
 
Voltage Specifications (one year, 0-35°C)   Applicable to DaqBoard/2000, /2001, /2005 
Differential Nonlinearity: ±2 LSB maximum 
Integral Nonlinearity: ±1 LSB maximum 
Temperature Coefficient: ±(10 ppm + 0.3 LSB)/°C typical 
Input Impedance: 10 MΩ (single ended); 20 MΩ (differential), in parallel with 50 pF 
Bias Current: <1 nA (0 to 35°C) 
Common Mode Rejection: 86 dB typical, from DC to 60 Hz for gains ≤8; 95 dB typical, from DC to 
60 Hz for gains ≥16 
Hostile Channel-to-channel Crosstalk: 100 dB DC to 60 Hz; 86 dB @10 kHz 
Maximum Input Voltage: ±11 V relative to analog common 
Over-Voltage Protection: ±35 V relative to analog common 
Note:  Specifications subject to change without notice. 889094 Specifications – DaqBoard/2000 Series    7-3 
 
Input Sequencer  Applicable to DaqBoard/2000, /2001, /2002, /2004, /2005 
Analog, digital and counter inputs can be scanned synchronously based either on an internal 
programmable timer, or an external clock source.  Analog and digital outputs can also be 
synchronized to either of these clocks.  Bus Mastering DMA is utilized to provide CPU and system-
independent data transfers, insuring data acquisition performance irrespective of other system 
activities. 
Scan Clock Sources: 2 
1. Internal, programmable from 5 µs to 5.96 hours maximum in 5 µs steps 
2. External, TTL level input up to 200 kHz maximum 
Programmable parameters per scan: channel (random order), gain, unipolar/bipolar 
Depth: 512 locations 
On-board Channel to channel scan rate: 5 or 10 µs per channel, programmable 
Expansion channel scan rate: 5 or 10 µs per channel, programmable 
External Acquisition Scan Clock Input     Applicable to DaqBoard/2000, /2001, /2005 
Maximum rate: 200 kHz 
Signal Range: 0V to +5V 
Input Characteristics: 100 Ω series, 20 pF to common and 10 kΩ to +5V 
Input protection: ±8 kV ESD clamp diodes parallel   
Trigger Level: TTL 
Slew Rate Requirement: 14 V/µs minimum 
Minimum pulse width: 50 ns high, 50 ns low 
Triggering      Applicable to DaqBoard/2000, /2001, /2005 
Trigger Sources: 6, individually selectable for starting and stopping an acquisition. Stop acquisition 
can occur on a different channel than start acquisition; stop acquisition can be triggered via modes 2, 
4, 5, or 6 described below.  Pre-trigger is supported with fixed or variable pre-trigger periods. 
1.  Single-Channel Analog Hardware Trigger: Any analog input channel can be software 
programmed as the analog trigger channel, including any of the 256 analog expansion channels.  
Input Signal Range: Anywhere within range of the selected input channel 
Trigger level: Programmable (11-bit resolution), including “window triggering.” 
Hysteresis: Programmable (11-bit resolution) 
Latency: 5 µs maximum 
2.  Single-Channel Analog Software Trigger: Any analog input channel, including any of the 256 
analog expansion channels, can be selected as the software trigger channel.  If the trigger channel 
involves a calculation, such as with temperature, then the driver automatically compensates for the 
delay required to calculate the reading, resulting in a maximum latency of one scan period. 
Input Signal Range: Anywhere within the range of the selected trigger channel 
Trigger level: Programmable (16-bit resolution), including “window triggering” 
Latency: One scan period maximum 
3.  Single-Channel Digital Trigger: A separate digital input is provided for digital triggering 
Input Signal Range: -15V to +15V  
Trigger level: TTL 
Minimum pulse width: 50 ns high, 50 ns low 
Latency: 5 µs maximum 
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4.  Digital Pattern Triggering: 8 or 16-bit pattern triggering on any of the digital input ports.  
Programmable for trigger on equal, above, below, or within or outside of a window.  Individual bits 
can be masked for “don’t care” condition. 
Latency: One scan period maximum 
5.  Counter/Totalizer Triggering: Counter/totalizer inputs can trigger an acquisition.  User can select 
to trigger on a frequency or on  total counts that are equal, above, below, or within/outside of a 
window.  
Latency: One scan period maximum 
6.  Software Triggering: Trigger can be initiated under program control. 
Analog Output     Applicable to DaqBoard/2000, /2001, /2003, /2004 
The analog output channels are updated synchronously relative to scanned inputs, and clocked from 
either an internal onboard clock, or an external clock source.  Analog outputs can also be updated 
asynchronously, independent of any other scanning in the system.  Bus mastering DMA provides 
CPU and system-independent data transfers, ensuring accurate outputs that are irrespective of other 
system activities.  Streaming from disk or memory is supported, allowing continuous, nearly-infinite 
length, waveform outputs (limited only by available PC system resources). 
Channels: DaqBoard/2000: 2 DAC channels (DAC0, DAC1) 
 DaqBoard/2001,  /2003,  /2004: 4 DAC channels each (DAC0, DAC1, DAC2, and DAC3)  
Resolution: 16 bits 
Output voltage range: ±10 V 
Output current: ±10 mA 
Offset error: ±0.0045 V maximum 
Digital Feedthru: 50 mV when updated   
Gain error: ±0.01% 
Update rate: 100 kHz maximum, 1.5 Hz minimum (no minimum with external clock) 
Settling Time: 10 µs maximum to 1 LSB for full-scale step 
Clock Sources: 4 
1. Onboard D/A clock, independent of scanning input clock 
2. Onboard scanning input clock 
3. External D/A input clock, independent of external scanning input clock 
4. External scanning input clock 
Digital I/O    Applicable to DaqBoard/2000, /2001, /2002, /2004, /2005 
Channels: 40, expandable to 208 with external DBK options 
Input Scanning Modes: 2 
1. Asynchronous, under program control at any time relative to input scanning 
2. Synchronous with input scanning 
Ports: 3 x 8-bit (82C55 emulation), and 1 x 16-bit.  Each port is programmable as input or output. 
Input Characteristics: 100 Ω series, 20 pF to common 
Input protection: ±8 kV ESD clamp diodes parallel 
I/O levels: TTL 
Sampling/Update rate: 200 kHz maximum 
Note:  Specifications subject to change without notice. 889094 Specifications – DaqBoard/2000 Series    7-5 
 
Pattern Generation Output    Applicable to DaqBoard/2000, /2001, /2002, /2004, /2005 
The P3 16-bit digital I/O port can be configured for 16-bit pattern generation.  The pattern can be 
updated synchronously with an acquisition from a file.  If pattern generation mode is utilized, then the 
D/A outputs can only be used in an asynchronous mode.  Bus mastering DMA provides CPU and 
system-independent data transfers, insuring data acquisition performance irrespective of other 
system activities.  Streaming from disk or memory is supported, allowing continuous, nearly-infinite 
length, pattern outputs (limited only by available PC system resources) 
Frequency/Pulse Generators    Applicable to DaqBoard/2000, /2001, /2002, /2004, /2005 
Channels: 2 x 16-bit 
Output Waveform: Square wave 
Output rate: 1 MHz base rate divided by 1 to 65535 (programmable) 
High level output voltage: 2.0 V minimum @ -3.75 mA, 3.0 V minimum @ -2.5 mA 
Low level output voltage: 0.4 V maximum @ 2.5 mA 
Frequency/Pulse Counters    Applicable to DaqBoard/2000, /2001, /2002, /2004, /2005 
Counter inputs can be scanned synchronously along with analog and digital scanned inputs, based 
either on internal programmable timer, or an external clock source.  Bus mastering DMA provides 
CPU and system-independent data transfers, insuring data acquisition performance irrespective of 
other system activities.  Counters can be configured to clear when read, or to totalize and clear under 
program control. 
Channels: 4 x 16-bit, cascadable as 2 x 32-bit 
Input rate: 10 MHz maximum 
Input Signal Range: -15 V to +15 V  
Input Characteristics: 2.7 kΩ series in parallel with 20 pF to common and 10 kΩ to +5 V 
Input protection: ±8 kV ESD clamp diodes parallel 
Trigger Level: TTL 
Minimum pulse width: 50 ns high, 50 ns low 
 
Included Accessories and Software     for DaqBoard/2000 Series 
Software:  Windows Drivers (32-bit), 90-day Getting Started DaqView 
Hardware: DBK205 is included with only DaqBoard/2003 and DaqBoard/2003c. This adapter option 
provides screw-terminal access to the board’s four analog outputs (DAC0, DAC1, DAC2, 
and DAC3), 1 digital ground, 5 analog grounds, an external clock (CLK), and an external 
trigger (XTTL). 
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Optional Accessories   for DaqBoard/2000 Series  
Software: DaqView including drivers for DasyLab and LabView, eZ-PostView post-acquisition software, 
DasyLab 
 
Hardware:  
CA-37-x  - Expansion cable. The “x” indicates number of devices on expansion side, for example, CA-
37-1 is a DB37-to-DB37 cable that provides expansion to 1 card.  CA-37 cables are used 
to connect from P1 to P1, P2 to P2, or P3 to P3. 
CA-195  -  Interconnect cable, 3-ft, 100-conductor, mates with all above options and with 
DaqBoard/2000 Series P4 connectors. 
DBK200  - Adapter panel, for connection of DBK signal conditioning and expansion options (analog) 
DBK201  - Adapter panel, connects DBK signal conditioning and expansion options 
DBK202  - Adapter panel with screw terminals, connects DBK signal conditioning and expansion 
options 
DBK203  - Adapter module with screw terminals, connects DBK signal conditioning and expansion 
options 
DBK204  - Consists of a DBK203 and a CA-209 CE cable kit for meeting CE compliance 
DBK205  - This adapter provides screw-terminal access to DaqBoard/2003’s [and DaqBoard/2003c’s] 
four analog outputs (DAC0, DAC1, DAC2, and DAC3) 1 digital ground, 5 analog grounds, 
an external clock (CLK), and an external trigger (XTTL). 
DBK206  - Screw-terminal board suitable for both analog and digital expansion.  It provides three 
DB37 connectors 
(P1, P2, and P3) and corresponding terminal blocks. 
DBK207  - Carrier board for 5B-compatible analog input modules.   The DBK207 board includes two 
P1 connectors for analog expansion, a power connection terminal, and 16 signal terminal 
blocks. 
DBK207/CJC - Carrier board for 5B-compatible analog input modules.   The DBK207 board includes 
two P1 connectors for analog expansion, a power connection terminal,  
16 signal terminal blocks, and cold junction sensors for cold junction compensation (CJC) 
for thermocouple applications. 
DBK208  - Carrier board for Opto-22 compatible solid-state-relay (SSR) digital modules.  The DBK208 
board includes two P2 connectors for digital expansion, a power connection terminal, and 
16 signal terminal blocks. 
DBK209  - mini-adapter board suitable for both analog and digital expansion.  The board provides 
three DB37 connectors  (P1, P2, and P3). 
DBK210  -  32 channel digital I/O carrier board.  The DBK210 provides: two P2 connectors, one P1 
connector, footprints for 32 optically-isolated Grayhill 70M-Series mini-modules, a  
100-pin P4 connector, and 4 removable screw terminal blocks.  Each block supports 8 
mini-modules. 
DIN-DBK-1 – DIN-rail mount kit for DBK206, DBK207, and DBK208 applications. 
Rack-DBK-3 – Rack mount kit for DBK206, DBK207, DBK208, and DBK209 applications. 
 
Manuals 
Manual Set (Set #1033), p/n 1033-0900. 
This is a hardcopy set of manuals that is available for purchase.   
The set includes the following three manuals. 
DaqBoard/1000 and /2000 Series User’s Manual (p/n 1033-0901) 
Programmer’s Manual for developing custom programs using API commands. 
(p/n 1008-0901)   
DBK Option Cards & Modules User’s Manual  (p/n 457-0905) 
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Acquisition A collection of scans acquired at a specified rate as controlled by the sequencer. 
Analog A signal of varying voltage or current that communicates data.  
Analog-to-Digital 
Converter (ADC) 
A circuit or device that converts analog values into digital values, such as binary bits, for use in 
digital computer processing. 
API Application Program Interface.  The interface program within the Daq system’s driver that 
includes function calls specific to Daq hardware and can be used with user-written programs 
(several languages supported). 
Bipolar A range of analog signals with positive and negative values (e.g., -5 to +5 V); see unipolar. 
Buffer Buffer refers to a circuit or device that allows a signal to pass through it, while providing 
isolation, or another function, without altering the signal.  Buffer usually refers to: 
(a)  A device or circuit that allows for the temporary storage of data during data transfers.  Such 
storage can compensate for differences in data flow rates.  In a FIFO (First In - First Out) 
buffer, the data that is stored first is also the first data to leave the buffer. 
(b)  A follower stage used to drive a number of gates without overloading the preceding stage. 
(c)  An amplifier which accepts high source impedance input and results in low source 
impedance output (effectively, an impedance buffer). 
Buffer Amplifier An amplifier used primarily to match two different impedance points, and isolate one stage from 
a succeeding stage in order to prevent an undesirable interaction between the two stages. (Also 
see, Buffer). 
Channel In reference to Daq devices, channel simply refers to a single input, or output entity. 
In a broader sense, an input channel is a signal path between the transducer at the point of 
measurement and the data acquisition system.  A channel can go through various stages 
(buffers, multiplexers, or signal conditioning amplifiers and filters).  Input channels are 
periodically sampled for readings. 
An output channel from a device can be digital or analog. Outputs can vary in a programmed 
way in response to an input channel signal. 
Common mode Common mode pertains to signals that are identical in amplitude and duration; also can be used 
in reference to signal components. 
Common mode 
voltage 
Common mode voltage refers to a voltage magnitude (referenced to a common point) that is 
shared by two or more signals.  Example: referenced to common, Signal 1 is +5 VDC and 
Signal 2 is +6 VDC.  The common mode voltage for the two signals is +5.5 VDC [(5 + 6)/2]. 
Crosstalk An undesired transfer of signals between systems or system components.  Crosstalk causes 
signal interference, more commonly referred to as noise. 
Digital A digital signal is one of discrete value, in contrast to a varying signal.  Combinations of binary 
digits (0s and 1s) represent digital data. 
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Digital-to-Analog 
Converter (DAC) 
A circuit or device that converts digital values (binary bits), into analog signals. 
DIP switch A DIP switch is a group of miniature switches in a small Dual In-line Package (DIP).  Typically, 
users set these switches to configure their particular application. 
Differential mode The differential mode measures a voltage between 2 signal lines for a single channel.  (Also see 
single-ended mode). 
Differential mode 
voltage 
Differential mode voltage refers to a voltage difference between two signals that are referenced 
to a common point.  Example: Signal 1 is +5 VDC referenced to common.  Signal 2 is +6 VDC 
referenced to common. 
If the +5 VDC signal is used as the reference, the differential mode voltage is +1 VDC 
(+ 6 VDC - +5 VDC = +1 VDC). 
If the +6 VDC signal is used as the reference, the differential mode voltage is -1 VDC  
(+ 5 VDC - +6 VDC = -1 VDC). 
ESD Electrostatic discharge (ESD) is the transfer of an electrostatic charge between bodies having 
different electrostatic potentials. This transfer occurs during direct contact of the bodies, or 
when induced by an electrostatic field.  ESD energy can damage an integrated circuit (IC). 
Excitation Some transducers  [e.g. strain gages, thermistors, and resistance temperature detectors (RTDs)] 
require a known voltage or current.  Typically, the variation of this signal through the 
transducer corresponds to the condition measured. 
Gain The degree to which an input signal is amplified (or attenuated) to allow greater accuracy and 
resolution; can be expressed as ×n or ±dB. 
Isolation The arrangement or operation of a circuit so that signals from another circuit or device do not 
affect the isolated circuit. 
In reference to Daq devices, isolation usually refers to a separation of the direct link between the 
signal source and the analog-to-digital converter (ADC). Isolation is necessary when 
measuring high common-mode voltage. 
Linearization Some transducers produce a voltage in linear proportion to the condition measured.  Other 
transducers (e.g., thermocouples) have a nonlinear response.  To convert nonlinear signals into 
accurate readings requires software to calibrate several points in the range used and then 
interpolate values between these points.  
Multiplexer (MUX)  A device that collects signals from several inputs and outputs them on a single channel. 
Sample (reading) The value of a signal on a channel at an instant in time.  When triggered, the ADC reads the 
channel and converts the sampled value into a 12- or 16-bit value. 
Scan A series of measurements across a pre-selected sequence of channels. 
Sequencer A programmable device that manages channels and channel-specific settings. 
Simultaneous 
Sample-and-Hold 
An operation that gathers samples from multiple channels at the same instant and holds these 
values until all are sequentially converted to digital values. 
Single-ended mode  The single-ended mode measures a voltage between a signal line and a common reference that 
may be shared with other channels.  (Also see differential mode). 
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Trigger An event to start a scan or mark an instant during an acquisition.  The event can be defined in 
various ways; e.g., a TTL signal, a specified voltage level in a monitored channel, a button 
manually or mechanically engaged, a software command, etc.  Some applications may use pre- 
and post-triggers to gather data around an instant or based on signal counts. 
TTL Transistor-Transistor Logic (TTL) is a circuit in which a multiple-emitter transistor has replaced 
the multiple diode cluster (of the diode-transistor logic circuit); typically used to communicate 
logic signals at 5 V. 
Unipolar A range of analog signals that is always zero or positive (e.g., 0 to 10 V).  Evaluating a signal in 
the right range (unipolar or bipolar) allows greater resolution by using the full-range of the 
corresponding digital value. See bipolar. 
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Overview …… 2 
Connection Tips…… 4 
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DBK Decription 
DBK202 Screw-terminal adapter board.  Board only, no chassis. 
DBK203 Screw-terminal adapter module with pull-out drawer.  Superseded by DBK203A. 
DBK203A Screw-terminal adapter module (supersedes DBK203).  DBK203A is the most popular of 
these 5 DBK options. 
DBK204 DBK203A plus CA-209 CE cable kit.  DBK204 units shipped prior to the release of 
DBK203A use a DBK203. 
DBK204c DBK203A plus CA-209c CE cable kit.  For use with compact PCIs and DaqBoard/2000c 
Series boards.  DBK204c units shipped prior to the release of DBK203A use a DBK203. 
Each of these units includes: 
(a) P1, Analog Input, DB37 connector 
(b) P2, Digital I/O DB37 connector 
(c) P3, internal 40-pin header, for Digital I/O and Analog Out.  The 40-pin header connects to a 
Pulse/Frequency DBK card, or to a module’s P3 connector via a 
CA-60 cable.  These cables have a 40-pin female connector at one end and a DB37 (37-pin) 
male connector at the other end. 
(d) P4, 100-pin connector which includes all signals found in P1, P2, and P3, collectively. 
(e) Internal, on-board, screw-terminal blocks which correlate with P1, P2, and P3 
(f) Internal, on-board socket locations for custom RC Filter networks 
 
 
 
 
Reference Notes: 
 In regard to calculating system power requirements refer to the DBK Basics section.  
 Chapter 2 includes pinouts for P1, P2, P3, and P4.  Refer to pinouts applicable to your 
system, as needed. 
 For a quick comparison of all DBK200 Series boards, refer to the DBK200 Series Matrix.  
The matrix is located just before the DBK200 section.  
 Refer to the DaqBoard/2000 Series User’s Manual (p/n 1033-0901) or the 
DaqBook/2000 Series User’s Manual (p/n 1103-0901) for information pertaining 
to those products, as needed. 
 The DBK213, /214, and /215 sections contain information on devices which are closely 
related to DBK203A. 
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Overview 
The various part numbers [DBK202, /203, /203A, /204, and /204c] of these closely related products are 
described in the table on page 1.  With exception of the DBK202 being a “board only,” the layout for each 
is as indicated in the following figure. 
 
 
DBK203A, Cover Plate Removed 
 
*     Custom RC Filter Setup is discussed in the section entitled, Adding Resistor/Capacitor Filter  
Networks, page 12. 
**   To remove the cover plate, remove the upper inside screw from each of the corner mounting 
brackets (often referred to as protective ears); then lift the plate from the unit. 
 
The information included in this section, when combined with that found in related DBK card and DBK 
module sub-sections should enable you to set up your desired configuration. 
It is important to note that the DaqBoard/2000 Series boards communicate [external from the host PC] 
through a 100-pin P4 connector.  The P1, P2, and P3 connectors discussed in association with these boards 
are subset connectors of the 100-pin P4 connector.   Certain DaqBook/2000 Series devices have both a P4 
connector and a set of P1, P2, and P3 connectors on the unit.  The System Connections and Pinouts chapter 
includes pinouts for both types of devices, i.e., boards and “books.” 
Each of the adapters discussed in this section provide a DB37 P1 connector, DB37 P2 connector, and a  
40-pin “on-board” P3 header. 
o P1 is used for Analog Input 
o P2 for Digital I/O 
o P3 for Pulse/Frequency (Digital and Counter/Timer) I/O 
o P4 includes all signals found in P1, P2, and P3 
In addition to these four connectors, each device includes terminal blocks designated TB1 through TB12.  
The screw terminal blocks tie-in to P1, P2, and P3 and provide for easy signal connection. 
 Screw-Terminal Adapter Board 
The DBK202 Board provides a means of connecting channel input signals to a /2000 Series device through 
one of three methods: 
• With cables connected to P1, P2, and P3 connectors, as applicable. • With signal wires connected to the appropriate screw-terminal blocks (TB1 through TB12).  
Note that the DBK202 board’s silkscreen clearly identifies all screw terminals. • With a combination of the above two methods. 
 
When connecting a DBK202 to a P4 connector, a CA-195 cable is used.  The cable has a P4 connector 
located at each end.   
Note:  DBK202 contains mounting holes that allow the board to be secured inside a user-provided 
enclosure. 
Screw-Terminal Adapter Modules 
The DBK203, DBK203A, DBK204, and DBK204c each consist of a DBK202 board housed in a chassis.  
The DBK203 [and DBK204 and DBK204c units that use it] include a card drawer that can be slid free of 
the module.  The sliding card drawer provides easy access to the twelve terminal blocks and to the 40-pin 
P3 header.  The DBK203A (which supersedes the DBK203) and the DBK204 and DBK204c units which 
use the DBK203A have no slide out drawer. 
 
DBK203 Includes a Slide-Out DBK202 Board 
DBK203A has no Slide-Out Option 
 
 
Reference Note for Custom RC Filter Setup: 
You can install resistors and capacitors to create RC networks for P1 Analog Input Channels. 
For detailed information, refer to Adding Resistor/Capacitor Filter Networks, which begins on 
page 12 of this DBK section. 
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Connection Tips 
 
CAUTION  
 
Turn off power to the host PC and externally connected equipment prior to connecting 
cables or signal lines to the DBK.  Electric shock or damage to equipment can result 
even under low-voltage conditions. 
 
Take ESD precautions (packaging, proper handling, grounded wrist strap, etc.) 
Use care to avoid touching board surfaces and onboard components.  Only handle 
boards by their edges (or ORBs, if applicable).  Ensure boards do not come into 
contact with foreign elements such as oils, water, and industrial particulate. 
 
Do not confuse connectors.   Ensure that you only connect P1 I/Os to P1, P2 I/Os to P2, 
and P3 I/Os to P3.  Improper connection may result in equipment damage. 
 
Be sure to align the P4 orientation indicators (?) prior to mating the P4 connectors. 
 
Example of a DBK202 Connected to Analog and Digital DBK Cards via P1 and P2, Respectively 
 
 
The illustrations and actual board silkscreen are the only references you should need to make proper 
connections. 
A list of connection tips follows: 
1. Ensure power is removed from the device(s) to be connected.  
2. Observe ESD precautions when handling the board and making connections. 
3. Do not make redundant connections.  For example, for ANALOG IN you can use the P1 
(DB37) connector or Terminal Blocks TB9 through TB12.  You would not use both sets of 
ANALOG IN connectors.   
4. There is no need to access the board within a DBK203, DBK203A, DBK204, or DBK204c 
unless you need to make connections to P3 or to a terminal block. 
5. The board’s 100-pin P4 connector connects to the DaqBoard/2000 P4 connector via a  
CA-195 Cable. 
6. To obtain maximum protection from static, connect the CHASSIS terminal to earth ground. 
Notes:  Regarding connections to DB37 connectors and to the P3 (40-pin) header: 
(a) P1 connects to an analog DBK card or module’s P1 connector via a CA-37 cable. 
(b) P2 connects to a Digital DBK card or module’s P2 connector via a CA-37 cable. 
(c) The 40-pin header (P3) connects to a Pulse/Frequency DBK card, or to a module’s 
P3 connector via a CA-60 cable.  Note that CA-60 cables have a 40-pin female 
connector at one end and a DB37 (37-pin) male connector at the other end. 
7.  To access the board, i.e., to connect to P3 or to terminal blocks: 
a)  DBK202  – access of the board is direct, or as determined by your own custom 
enclosure. 
b)  DBK203  – Loosen the two thumbscrews on the front panel and slide the card 
drawer free of the unit. 
c)  DBK203A  – Remove the upper inside screw from each of the four corner brackets 
(see figure, page 2) and lift the cover plate from the unit.  
d)  DBK204 and DBK204c –  Follow step 2b or 2c as applicable to your unit. 
 
8.  For DBK204 and DBK204c refer to the separate CE Cable Kit instructions that are included 
with the associated CE cable kit. 
 
 
 
 
Example of a DaqBoard/2000 System using a DBK203 (or DBK203A) 
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Using Screw-Terminal Blocks 
 
CAUTION  
 
Turn off power to the host PC and externally connected equipment prior to connecting cables or 
signal lines to the DBK.  Electric shock or damage to equipment can result even under low-voltage 
conditions. 
 
Take ESD precautions (packaging, proper handling, grounded wrist strap, etc.) 
Use care to avoid touching board surfaces and onboard components.  Only handle boards by their 
edges (or ORBs, if applicable).  Ensure boards do not come into contact with foreign elements 
such as oils, water, and industrial particulate. 
 
Do not confuse connectors.   Ensure that you only connect P1 I/Os to P1, P2 I/Os to P2, and P3 
I/Os to P3.  Improper connection may result in equipment damage. 
 
Be sure to align the P4 orientation indicators (?) prior to mating the P4 connectors. 
 
1. Review the preceding CAUTIONS and the P4 alignment note. 
2. Access the terminal blocks: 
a)  DBK202  – access of the board is direct, or as determined by your own custom 
enclosure. 
b)  DBK203  – Loosen the two thumbscrews on the front panel and slide the card 
drawer free of the unit. 
c)  DBK203A  – Remove the upper inside screw from each of the four corner brackets 
(see figure, page 2) and lift the cover plate from the unit.  
d)  DBK204 and DBK204c –  Follow step 2b or 2c as applicable to your unit. 
3. Make the wiring connections to the terminals.  Refer to the board’s silkscreen and to the pin 
correlations on the next few pages. 
4. Tighten the terminal block screws snug.  Do not over-tighten. 
 
In general, the following terminal block-to-signal relationships apply: 
o TB9, TB10, TB11, and TB12 are used for ANALOG IN and provide a connection 
option to the P1 (DB37) connector. 
o TB5, TB6, TB7, and TB8 are used for DIGITAL I/O and provide a connection 
option to the P2 (DB37) connector. 
o TB1, TB2, TB3, and TB4 are used for Pulse/Frequency/Digital I/O and provide a 
connection to the 40-pin header (P3). 
 
  
 
The following pages correlate the DBK202 terminal block connectors with the associated pins of 
the P1, P2, and P3 DB37 connectors.  Note that the System Connections and Pinouts chapter 
contains additional pin-outs, and includes references to the 100-pin P4 connector. 
 
 
 P4 (100 pins)       P2 (37-pins)      P1 (37-pins) 
 
P3 40-pin 
Header 
DBK202 Board 
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 Correlation to P1 – Pertains to Terminal Blocks TB9, TB10, TB11, and TB12 for Analog I/O.   
TB9 P1 Pin Number and Description  (see Note 1) 
DIFF SE   
0H 0 37 CH 0 IN (Single-Ended Mode) /  CH 0 HI IN (Differential Mode) 
0L 8 18 CH 8 IN (Single-Ended Mode) /  CH 0 LO IN (Differential Mode) 
1H 1 36 CH 1 IN (Single-Ended Mode) /  CH 1 HI IN (Differential Mode) 
1L 9 17 CH 9 IN (Single-Ended Mode) /  CH 1 LO IN (Differential Mode) 
2H 2 35 CH 2 IN (Single-Ended Mode) /  CH 2 HI IN (Differential Mode) 
2L 10 16 CH 10 IN (Single-Ended Mode) /  CH 2 LO IN (Differential Mode) 
3H 3 34 CH 3 IN (Single-Ended Mode) /  CH 3 HI IN (Differential Mode) 
3L 11 15 CH 11 IN (Single-Ended Mode) /  CH 3 LO IN (Differential Mode) 
FILT CAP LO N/A For RC filter networks install a wire jumper between the relevant FILT CAP LO and 
AGND.  Note that there is no association between FILT CAP LO and P4. 
SGND 19 Signal Ground, Sense Common; reference ground, not for general use. 
 
P1 – TB9 
 
TB10 P1 Pin Number and Description (see Note 1) 
DIFF SE   
4H 4 33 CH 4 IN (Single-Ended Mode) /  CH 4 HI IN (Differential Mode) 
4L 12 14 CH 12 IN (Single-Ended Mode) /  CH 4 LO IN (Differential Mode) 
5H 5 32 CH 5 IN (Single-Ended Mode) /  CH 5 HI IN (Differential Mode) 
5L 13 13 CH 13 IN (Single-Ended Mode) /  CH 5 LO IN (Differential Mode) 
6H 6 31 CH 6 IN (Single-Ended Mode) /  CH 6 HI IN (Differential Mode) 
6L 14 12 CH 14 IN (Single-Ended Mode) /  CH 6 LO IN (Differential Mode) 
7H 7 30 CH 7 IN (Single-Ended Mode) /  CH 7 HI IN (Differential Mode) 
7L 15 11 CH 15 IN (Single-Ended Mode) /  CH 7 LO IN (Differential Mode) 
FILT CAP LO N/A For RC filter networks install a wire jumper between the relevant FILT CAP LO and 
AGND.  Note that there is no association between FILT CAP LO and P4. 
SGND 19 Signal Ground, Sense Common; reference ground, not for general use. 
 
P1 – TB10 
 
TB11 P1 Pin Number and Description 
TTL TRIG 25 TTL Trigger, Digital IN, External TTL Trigger Input 
A/I CLK 20 A/I Clock, External ADC Pacer Clock Input/ Internal ADC Pacer Clock Output 
EXP 5 5 Expansion 5.  Digital OUT, external GAIN select bit 1 
EXP 6 6 Expansion 6.  Digital OUT, external GAIN select bit 0 
EXP 7 3 Expansion 7.  Digital OUT, external ADDRESS, select bit 3 
EXP 8 22 Expansion 8.  Digital OUT, external ADDRESS, select bit 2 
EXP 9 4 Expansion 9.  Digital OUT, external ADDRESS, select bit 1 
EXP 10 23 Expansion 10.  Digital OUT, external ADDRESS, select bit 0 
EXP 11 26 Expansion 11.  Simultaneous Sample and Hold (SSH) 
AGND * Analog Ground, Common  P1 – TB11 
 
TB12 P1 Pin Number and Description 
AGND * Analog Ground, Common 
AGND * Analog Ground, Common 
AGND * Analog Ground, Common 
AGND * Analog Ground, Common 
AGND * Analog Ground, Common 
AGND * Analog Ground, Common 
+ 15 V 21 Expansion, +15 V Power 
- 15 V 2 Expansion, -15 V Power 
AGND * Common Ground 
+ 5 V 1 Expansion, +5 V Power  
P1 – TB12 
*Refer to Ground Correlation Tables in the System Connections and Pinouts chapter. 
Note 1:  For TB9 and TB10, the filter network portion of the silkscreen is not shown.  Instead, the DIFF and SE channel 
identifiers have been moved next to the screws for ease in identification. 
Correlation to P2 –  Pertains to Terminal Blocks TB5, TB6, TB7, and TB8 for Digital I/O.  
 
TB5 P2 Pin Number and Description 
DGND * Digital Ground, Common 
DGND * Digital Ground, Common 
A7 30 Digital I/O: P2, Digital Port A, Bit 7; or P2 Expansion Data Bit 15 
A6 31 Digital I/O: P2, Digital Port A, Bit 6; or P2 Expansion Data Bit 14 
A5 32 Digital I/O: P2, Digital Port A, Bit 5; or P2 Expansion Data Bit 13 
A4 33 Digital I/O: P2, Digital Port A, Bit 4; or P2 Expansion Data Bit 12 
A3 34 Digital I/O: P2, Digital Port A, Bit 3; or P2 Expansion Data Bit 11 
A2 35 Digital I/O: P2, Digital Port A, Bit 2; or P2 Expansion Data Bit 10 
A1 36 Digital I/O: P2, Digital Port A, Bit 1; or P2 Expansion Data Bit 9 
A0 37 Digital I/O: P2, Digital Port A, Bit 0; or P2 Expansion Data Bit 8  
P2 – TB5 
TB6 P2 Pin Number and Description 
+5 V 18 Expansion +5 V Power 
+5 V 20 Expansion +5 V Power 
DGND * Digital Ground, Common 
DGND * Digital Ground, Common 
DGND * Digital Ground, Common 
DGND * Digital Ground, Common 
DGND * Digital Ground, Common 
DGND * Digital Ground, Common 
DGND * Digital Ground, Common 
DGND * Digital Ground, Common  
P2 – TB6 
TB7 P2 Pin Number and Description 
DGND * Digital Ground, Common 
DGND * Digital Ground, Common 
C7 22 Digital I/O: P2, Digital Port C, Bit 7; or P2 Expansion Data Bit 7 
C6 23 Digital I/O: P2, Digital Port C, Bit 6; or P2 Expansion Data Bit 6 
C5 24 Digital I/O: P2, Digital Port C, Bit 5; or P2 Expansion Data Bit 5 
C4 25 Digital I/O: P2, Digital Port C, Bit 4; or P2 Expansion Data Bit 4 
C3 26 Digital I/O: P2, Digital Port C, Bit 3; or P2 Expansion Data Bit 3 
C2 27 Digital I/O: P2, Digital Port C, Bit 2; or P2 Expansion Data Bit 2 
C1 28 Digital I/O: P2, Digital Port C, Bit 1; or P2 Expansion Data Bit 1 
C0 29 Digital I/O: P2, Digital Port C, Bit 0; or P2 Expansion Data Bit 0  
P2 – TB7 
TB8 P2 Pin Number and Description 
DGND * Digital Ground, Common 
DGND * Digital Ground, Common 
B0 10 Digital I/O: P2, Digital Port B, Bit 0; or P2 Expansion READ Output 
B1 9 Digital I/O: P2, Digital Port B, Bit 1; or P2 Expansion WRITE Output 
B2 8 Digital I/O: P2, Digital Port B, Bit 2; or P2 Expansion RESET Output 
B3 7 Digital I/O: P2, Digital Port B, Bit 3; or P2 Expansion Address Bit 4 Out 
B4 6 Digital I/O: P2, Digital Port B, Bit 4; or P2 Expansion Address Bit 3 Out 
B5 5 Digital I/O: P2, Digital Port B, Bit 5; or P2 Expansion Address Bit 2 Out 
B6 4 Digital I/O: P2, Digital Port B, Bit 6; or P2 Expansion Address Bit 1 Out 
B7 3 Digital I/O: P2, Digital Port B, Bit 7; or P2 Expansion Address Bit 0 Out  
P2 – TB8 
 
* Refer to Ground Correlation Tables in the System Connections and Pinouts chapter. 
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Correlation to P3 – Pertains to Terminal Blocks TB1, TB2, TB3, and TB4 for Pulse/Frequency/Digital I/O. 
 
TB1 P3 Pin Number and Description 
D0 10 P3 Digital Port Bit 0 
D1 9 P3 Digital Port Bit 1 
D2 8 P3 Digital Port Bit 2 
D3 7 P3 Digital Port Bit 3 
D4 6 P3 Digital Port Bit 4 
D5 5 P3 Digital Port Bit 5 
D6 4 P3 Digital Port Bit 6 
D7 3 P3 Digital Port Bit 7 
DGND * Digital Ground, Common 
+5V 20 Expansion, +5 Volt Power 
 
P3 – TB1 
TB2 P3 Pin Number and Description 
D8 29 P3 Digital Port Bit 8 
D9 28 P3 Digital Port Bit 9 
D10 27 P3 Digital Port Bit 10 
D11 26 P3 Digital Port Bit 11 
D12 25 P3 Digital Port Bit 12 
D13 24 P3 Digital Port Bit 13 
D14 23 P3 Digital Port Bit 14 
D15 22 P3 Digital Port Bit 15 
DGND * Digital Ground, Common 
DGND * Digital Ground, Common  
P3 – TB2 
 TB3 P3 Pin Number and Description 
CH0 (DAC0) 34 Analog Out; Analog DAC 0 Output 
AGND * Analog Ground, Common; intended for use with DACs 
EXP 0 (DAC2) 32 Analog Out; Analog DAC 2 Output 
AGND * Analog Ground, Common; intended for use with DACs 
CH1 (DAC1) 33 Analog Out; Analog DAC 1 Output 
A/O CLK 21 Analog Out Clock; External DAC Pacer Clock Input/  
Internal DAC Pacer Clock Output 
EXP 1 (DAC3) 31 Analog Out; Analog DAC 3 Output 
DGND * Digital Ground, Common 
 
+15 V 19 Expansion, + 15 VDC 
-15 V 37 Expansion,  -15 VDC 
 
P3 – TB3 
TB4 P3 Pin Number and Description 
EXP 2 12 Reserved 
EXP 3 13 Reserved 
EXP 4 14 Reserved 
TMR 0 15 P3 Timer 0 Output 
TMR 1 16 P3, Timer 1 Output 
CNT 3 35 P3 Counter 3 Input 
CNT 2 17 P3 Counter 2 Input 
CNT 1 36 P3 Counter 1 Input 
CNT0 18 P3 Counter 0 Input 
DGND * Digital Ground, Common 
 
P3 – TB4 
* Refer to Ground Correlation Tables in the System Connections and Pinouts chapter. 
 
Using the P3 Header 
 
CAUTION  
 
Disconnect the DBK202, DBK203, DBK203A, DBK204, or DBK204c from power and 
from signal sources prior to connecting the CA-60 cable to the 40-pin header. 
 
Take ESD precautions (packaging, proper handling, grounded wrist strap, etc.) 
Use care to avoid touching board surfaces and onboard components.  Only handle 
boards by their edges (or ORBs, if applicable).  Ensure boards do not come into 
contact with foreign elements such as oils, water, and industrial particulate. 
 
Do not confuse connectors.   Ensure that you only connect P1 I/Os to P1, P2 I/Os to P2, 
and P3 I/Os to P3.  Improper connection may result in equipment damage. 
 
 
P3 40-Pin Header 
If you need a DB37 connector 
for P3, connect a CA-60 cable 
to this 40-pin header. 
The P3 Corner Section of a DBK202 
 
The P3 40-pin header can be used to obtain a DB37 type connector via a CA-60 cable.   
To make a DB37 connector available for P3: 
1. Follow the preceding CAUTIONS and ensure power is removed from the system devices. 
2. Access the terminal blocks: 
a)  DBK202  – access of the board is direct, or as determined by your own custom 
enclosure. 
b)  DBK203  – Loosen the two thumbscrews on the front panel and slide the card 
drawer free of the unit. 
c)  DBK203A  – Remove the upper inside screw from each of the four corner brackets 
(see figure, page 2) and lift the cover plate from the unit.  
d)  DBK204 and DBK204c –  Follow step 2b or 2c as applicable to your unit. 
3. Connect the CA-60 cable to the 40-pin header.   
4. Return the system to normal operation. 
 
 
Reference Note: 
There is no direct pin-to-pin correlation between the pins on the header and those on the 
DB37 connector.  For P3 pinout information refer to chapter 2, System Connections and 
Pinouts. 
 
DBK Option Cards and Modules 938994 DBK202, DBK203, and DBK204 Series, pg.  11 
 pg.  12,   DBK202, DBK203, and DBK204 Series 938994        DBK Option Cards and Modules 
 
Adding Resistor/Capacitor Filter Networks 
WARNING 
Disconnect the DBK202, DBK203, DBK203A, DBK204, or DBK204c from power and 
from signal sources prior to installing capacitors or resistors. 
 
CAUTION 
 
 
 
Ensure wire strands do not short power supply connections (+15 V, -15 V, +5 V, etc.) to 
any terminal potential.  Failure to do so could result in damage to DaqBook/2000 Series 
devices, DaqBoard/2000 Series boards, or DaqBoard/2000c Series boards. 
Do not exceed maximum allowable inputs (as listed in product specifications).  There 
should never be more than 30 V with reference to analog ground (AGND) or earth 
ground. 
Do not operate DBK202 on an exposed metal surface. 
You must provide strain-relief (lead slack) to all leads leaving DBK202, /203, /203A,  
/204, or /204c.  Use tie-wraps [not included] to secure strain-relief. 
Always connect the CHASSIS terminal to earth ground.  This will maximize static 
protection. 
 
You can install customized RC filter networks to improve the signal-to noise ratio when an unacceptable 
level of noise exists.  DBK202, /203, /203A, /204, and /204c include sockets for installing RC filter 
networks directly on the board. 
The following table contains values that are typical for RC filter network components. 
 
Typical One-Pole Low Pass Filter Values 
for DBK202, DBK203, DBK203A, DBK204, and DBK204c 
R C f f 
Ohms µF Hertz (-3dB) kHz (-3dB) 
510 1 312 0.31 
510 0.47 664 0.66 
510 0.22 1419 1.42 
510 0.1 3122 3.12 
510 0.047 6643 6.64 
510 0.022 14192 14.19 
510 0.01 31223 31.22 
510 0.0047 66431 66.43 
470 0.0033 102666 102.67 
 
 An Example of Customer-Installed Capacitors and Filters for RC Networks on a DBK202 
 
Prior to installing RC components, review the previous WARNING and CAUTION statements; then read 
over the following information regarding resistors and capacitors. 
 
 
• Do not use RC filters in conjunction with additional DBK expansion accessories. • Prior to installing a resistor to the filter network you must drill a 1/16” hole through 
the center pinhole [beneath the board’s silkscreen resistor symbol] as indicated in the 
above figure.  Failure to do so will short-circuit the resistor. • Do not drill holes on the board for channels, unless those channels are to receive a 
filter network (see preceding statement). • Resistors should be ¼ watt, film-type with up to 5% tolerance.  Do not use wire-
wound resistor types. • A resistor value of 510 Ω is recommended.  Do not exceed 510 Ω. • Capacitors used are to be of the film dielectric type (e.g., polycarbonate or 
NPO ceramic), above 0.001 µF. • RECOMMENDED:  For reduction of both Common Mode Noise and Differential 
Mode Noise, use one capacitor between Channel High and AGND; and use a second 
capacitor between Channel Low and AGND. • For reduction of Differential Noise [when no reduction of Common Mode Noise is 
needed] position a capacitor across the respective Channel High and Channel Low. • When in Differential Mode, using capacitors between Channel High, Channel Low, 
and AGND may cause a slight degradation of wideband Common Mode rejection. • When making a RC filter network, always install a wire jumper between the relevant 
FILT CAP LO and AGND.   FILT CAP LO terminals are located on TB9 and TB10. 
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Appendix E ­ Detailed Supporting Analysis
Differential Pressure Calculations
Fan Motor Research
www.omnidrive.ca/PDFs/OmniDrive­SellSheet­12000.pdf
http://www.chikee.com/product_type_en_us.aspx?category=Fractional+Horsepower+Motors&fra
me=5.6%22+diameter&type=PSC
ID Task 
Mode
Task Name Duration Start Finish
1 Work on Project Preference Form 4 days Tue 9/18/12 Fri 9/21/12
2 Project Preference Form Due 0 days Fri 9/21/12 Fri 9/21/12
3 Write Introduction Letter 3 days Tue 9/25/12 Thu 9/27/12
4 Introduction Email Due 0 days Thu 9/27/12 Thu 9/27/12
5 Write Team Contract 5 days Thu 9/27/12 Thu 10/4/12
6 Team Contract Due 0 days Thu 10/4/12 Thu 10/4/12
7 Visit Sponsor 0 days Mon 10/8/12 Mon 10/8/12
8 Product Research 12.5 days Tue 9/25/12 Thu 10/11/12
9 Write Project Proposal 5 days Fri 10/12/12 Thu 10/18/12
10 Project Proposal Due 0 days Thu 10/18/12 Thu 10/18/12
11 Build Conceptual Model 12 days Fri 10/19/12 Mon 11/5/12
12 Finalize Model Design 7 days Fri 10/19/12 Mon 10/29/12
13 Gather fan and other parts 1 day? Tue 10/30/12 Tue 10/30/12
14 Build Model 4 days Wed 10/31/12 Tue 11/6/12
15 Conceptual Model Due 0 days Tue 11/6/12 Tue 11/6/12
16 Take Yellow Tag Test 10 days Tue 11/6/12 Mon 11/19/12
17 Yellow Tag Check 0 days Mon 11/19/12 Mon 11/19/12
18 Design Final Product 80 days Fri 10/19/12 Thu 2/7/13
19 Brainstorm Ideas 10 days Fri 10/19/12 Thu 11/1/12
20 Benchmark fan performance 14 days Tue 11/20/12 Fri 12/7/12
21 Research and Analyze 3/4 Ideas 11 days Fri 11/2/12 Fri 11/16/12
22 Test Conceptual Model 6 days Tue 11/6/12 Tue 11/13/12
23 Write Conceptual Design Report 12 days Wed 11/14/12 Thu 11/29/12
24 Conceptual Design Report Due 0 days Thu 11/29/12 Thu 11/29/12
25 Conceptual Design Review 0 days Mon 12/3/12 Mon 12/3/12
26 Fully Develop Final Idea 21 days Mon 12/10/12 Mon 1/7/13
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Project: SeniorProjectGanttChart.
Date: Sat 6/8/13
ID Task 
Mode
Task Name Duration Start Finish
27 Test Plan Due 0 days Tue 1/15/13 Tue 1/15/13
28 Student Presentations 0 days Tue 1/29/13 Tue 1/29/13
29 Write Design Report 21 days Tue 1/8/13 Tue 2/5/13
30 Design Report Due 0 days Tue 2/5/13 Tue 2/5/13
31 Critical Design Review with Sponsor 0 days Thu 2/7/13 Thu 2/7/13
32 Brainstorm Ethics Memo Topic 7 days Mon 1/28/13 Tue 2/5/13
33 Individual Ethics Memo Topic Due 0 days Tue 2/5/13 Tue 2/5/13
34 Write Ethics Memo 7 days Wed 2/6/13 Thu 2/14/13
35 Individual Ethics Memo Due 0 days Tue 2/12/13 Tue 2/12/13
36 Team Ethics Presentations 0 days Tue 2/19/13 Tue 2/19/13
37 Manufacturing and Test Review 0 days Tue 3/5/13 Tue 3/5/13
38 Develop Test Plan 14 days Wed 2/6/13 Mon 2/25/13
39 Build and Test 58 days Thu 2/21/13 Mon 5/13/13
40 Write End of Quarter Report 14 days Thu 2/21/13 Tue 3/12/13
41 End of Quarter Report Due 0 days Tue 3/12/13 Tue 3/12/13
42 Order VFD 0 days Tue 3/12/13 Tue 3/12/13
43 Receive PC with LabView 0 days Tue 3/12/13 Tue 3/12/13
44 Learn Lab View 30 days Tue 3/12/13 Mon 4/22/13
45 Build Bypass Cover 14 days Wed 4/3/13 Mon 4/22/13
46 Test VFD With MODBUS 29 days Wed 4/3/13 Mon 5/13/13
47 Purchase and Mount Enclosure 29 days Wed 4/3/13 Mon 5/13/13
48 Build Sensor Circuit 29 days Wed 4/3/13 Mon 5/13/13
49 Install Pressure Sensor 29 days Wed 4/3/13 Mon 5/13/13
50 Make Wiring Diagram 29 days Wed 4/3/13 Mon 5/13/13
51 Senior Exit Exam 0 days Thu 4/25/13 Thu 4/25/13
52 Meet With Electrician 0 days Tue 5/14/13 Tue 5/14/13
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Project: SeniorProjectGanttChart.
Date: Sat 6/8/13
ID Task 
Mode
Task Name Duration Start Finish
53 Complete Senior Survey 0 days Tue 5/14/13 Tue 5/14/13
54 Design Board for Expo 26 days Thu 4/25/13 Thu 5/30/13
55 Purchase and Mount New Enclosure 12 days Wed 5/15/13 Thu 5/30/13
56 Program Lab View 29 days Mon 4/22/13 Thu 5/30/13
57 Senior Project Design Expo 0 days Thu 5/30/13 Thu 5/30/13
58 Meet With Electrician Again 0 days Fri 5/31/13 Fri 5/31/13
59 Write Final Report 32 days Thu 4/25/13 Fri 6/7/13
60 Final Report Due 0 days Fri 6/7/13 Fri 6/7/13
61 Upload Report to Library 0 days Mon 6/10/13 Mon 6/10/13
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